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FOREWORD

The American Mational Standards Committee BI0F on Socket Wrenches and Dirives was origi-
nally under the spossorship of The American Society of Mechanical Engineers [ASME). It was
subsequently reorganized as an ASME Standards Committee, and ifs title was changed to Hand
Tools and Accessorses. In 19906, the Committee’s scope was expanded to include safety considera-
tions.,

The purpose of B107.410 is to define essential performance and safety requirements specifically
applicable to the various struck fools covered hereim, If specifies test methods to evaluate perform-
ance related o the defined requirements and safety, and indicates limitations of safe use.

Thiz Standard includaes

ASME B107.43, Wood-Splitting Wedges

ASME B107.44, Chisels — Glaziers', Wood, ﬂippiﬂg, F|1,1|,1ri1'|5.-"F|t_ﬂ:h'i-riﬂ115" that comsolidates
revisions to ASME BI0T 44, Glaziers” Chisels and Wood Chisels: Safety Bequirements and
ASME B107.45, Ripping Chisels and Floonng/Electricians’ Chisels

ASME B107.46, Stud, Screw, and Pipe Extractors; Safety Requirements
ASME B107.48, Metal Chisels, Punches, and Drift Pins
ASME B107.49, Mail Sets

ASME B107.50, Brick Chisels, Brick Sets, and Star Drills that consolidates revisions to
ASME B107.50M6, Brick Chisels and Brick Sets- ﬂnﬁ:'l'_l,r Rr;'quin:ml:nl'.s and ASME H-]'I,]'.'-".S-'Il.
Star Drills: Safety Requirenvents

ASME B107.52, Mail-Puller Bars and |-"r_!.' Bars that consolidates amd nevises ASME H-1n?.51r-.-1,
Mail-Puller Bars: Safety Requirements and ASME B107.60, Pry Bars

ASME B107.59, Slugging and Striking Wrenches

Im addition to the consolidation of struck tools into these Standards, principal changes are the
untform inclusion of performance requirements and test methods that evaluate both performance
and safety as well as uniform format for sections on definitions, references, performance requine
ments, tests, and safely requirements and limitations of use,

Members of the Hand Tools Institute, Striking and Struck Tools Standards Committes, through
their knowledge and hard work, have been major contributors te the development of the B107
Standards. Their actve efforts in the pr|_1m|,r|::i|;:|n of these standards is u:l:nn;,:lwh;'d.gfd and
appreciated.

The: format of thiz Stamndard 1% in accordance with The ASME Codes & Shiinderds h'refr'lzg Crieide
0. Requests for interpretations of the technical regquirements of this Standard should be
expressed in writing o the Secretary, BIOT Committee, at the address below.

Suggestions for the improvement of this Standard are welcome, They should be addressed to
the Secretary, ASME B107 Standards Committes, Three Park Avenue, New York, WY 10016599,

ASME B107.43 was approved by the American MNational Standards Institufe on
September 16, 2002; ASME B107 44 was appriwed on March 9, 2007, ASME B107 46 was approved
on May 23, 2004; ASME B107.48 was approved on March 14, 2005; ASME B107 49 was approved
on October 5, 2004; ASME BIO7.50 was approved on September 11, 2007; ASME B107.52 was
approved on August 17, 2007; and ASME B107.539 was approved on July 12, 2007,
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CORRESPONDENCE WITH THE B107 COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the
comesensns of comeermed inferesks. As 5u1_'|'|.. v af this Standard may imteract with the Committes
by requesting interpretations, proposing revisions, and attending commiltee meelings. Comespon-
dence should be addressed o

Secretary, B10T Standards Committes

The American Soctety of Mechanical Engineers
Thiree Fark Sovere

Ml "l"l.l-u'l-:.. MY TN G-5500

Proposing Revisions. Revisions are made periodically to the Standard to incorporate changes
that appear necessary or desirable, as demonstrated by the experience gained from the application
of the Standard. Approved revisions will be published periodically.

The Committee welcomes proposals for revisions to this Standard. Such proposals should be
15 specific as possible, citing the paragraph number(s), the proposed wording, and a detailed
description of the reasons for the proposal, including any pertinent documentation.

Proposing a Case. Cases mav be isswed for the purpose of providing alternative rules when
justified, o permit eady implementation of an approved revision when the need is urgent, or to
provide rules not covered by existing provisions, Cases are effective immediately wpon ASME
ﬂpr.!n;_:n-'a] and shall be puslr;'d on the ASME Commitbes Web Page.

'ﬂﬁlur.:-:h«: fowr Cases shall pnn':id.ra Statement of MNesd and Hm;l:gn,mnd Information. The It‘tlul;‘.ﬁ':
should identify the standard, the paragraph, figure or table numberis), and be wrillen as a
Cruestion and Beply in the same format as existing Cases, Requests for Cazes should also indicate
the applicable editionis) of the standard to which the proposed Case applies.

interpretations. Upon request, the B107 Committee will render an interpretation of any require-
ment of the Standard. Interpretations can only be rendered in response oo a weitten request sent
to the Secretary of the BI0T Standards Cormmittee,

The request for interpretation should be clear and unambiguous. Tt is further recommended
that the inguirer submit his /her request in the following format:

Sulbject: Cite the applicable paragraph mumber(sy and the topic of the nguiry.

Editicm: Cite the applicable edition of the Standard for which the interpretation is
being requested,

Cruestion: Phrase the question as a request for an interpretation of a specific requiremment

suttable for general understanding and use, not as a request for an approval
of a proprietary design or situation. The inquirer may also include any plans
o d rawing:-: that are THCEHSATY s I:J-G]'J]Hifl this |:|_1.1|:.1-:|:i1,1n; bhoweever, |:|.'|.:_1_'!.' shanald
nob contain proprietary names or information.

uests that are not in this format will be rewritten in this format by the Committee prior
tia l'u_'.lng arswered, which iy inasdv t:rl:l:nl:l_'r cha e thes inbent of thie |:_:|n51n.1| :r\rqut:ﬁl:

ASME procedures provide for reconsideration of any interpretation when or if additional
information that might affect an interpretation is available. Further, persons aggrieved by an
interpretation may appeal to the cognizant ASME Committes or Subcommittes, ASME does not
"ﬂppn:_wt:," ”-l:u,-'rh:l"l_l.l; “rate,” or “endorse” any item, construction, proprietary davrice, or activity.

Attending Committee Meetings. The B107 Committes regularly holds meetings, which are open
to the public. Persons wishing to attend any meeting should contact the Secretary of the
E107 Standards Commitbee.

wi
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ASME E107.410-2008 (B107.43)

WOOD-SPLITTING WEDGES

1 SCOPE

This Standard provides performance and safety
requirements for splitting wedges that are used specifi-
cally for splitting wosod. It 15 intended to serve as a gusde
in sebecting, testing, and wsing the hand tools covened,
It is not the purpose of this Standard Lo specify the
details of manufacturing,

Thi= Standard is also meant o serve as a guide in
developing manuals and posters and for training per-
sonmnel in safe practices,

This Standard may be used as a guide by state authori-
ties or other regulatory bodies in the formulation of laws
or regulations. It is also intended for voluntary use by
establishments that use or manufacture the Wools cov-
ered. The methods emploved to ensure compliance with
this Standard shall be determined by the proper regula-

fory or administrative authority.

2 NORMATIVE REFERENCES

Thee= I:-|,1|||::-1.-."in.g documents form a ]'l:|r|' of this Standard
to the extent specified herein. At the time of publication,
the editions indicated were valid. All standards are sulb-
joct o revision, and partics o agreements bazed on this
Ammerican Mational Standard are encouraged bo investi-
gate the possibility of applying the maost recent editions
of the documents indicated below, Copies of the publica-
tinns may be obtained from publishers as indicated,

AMSI ZET 1-1998, Practice for Occupational Educational
Eye and Face Protection
AMSI Z535.4-19%48, Product Safety Signs and Labels

Pukblisher: American MNational Standards Institute
{AMSI), 25 West 43rd Street, MNew ork, BNY 10034

ASTM E 1800, Standard Test Methods for Rockwell
Hardness and Rockwell Superficial Hardness of
Metallic Materials

Publisher: ASTM International (ASTM], 100 Barr Harbor

Dirive, PO, Box O700, West Conshohocken, PA
19428-2054

Guide to Hand Tools — Selection, Safety Tips, Proper
Use and Care

Puklisher: Hand Tools Institute (HTT), 25 Morth Broad-
way, Th:'r_l.-'l:-l'w.-r'l, M 1005491
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Fig. 1 Wood-5plitting Wedge Nomenclature
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Fizg. 2 Homenclature and Alternate Head Designs for
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3 DEFINITIONS
See Figs. 1, 2, and 3 as applicable.

M

L

froed; the angular portion of the wedge adjacent to the
splitting edge and extending to the taper.

chamfer: the angled flat surface or equivalent radius of
the wedge encircling the perimeter of the struck face.
n:ilrar':ﬁf:"m'.' the weiord |'|r1||'zu.||'rf.lrf in this Standard shall be

interpreted to mean alternate designs or features that
will provide an equal degree of safety.
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ASME BLO7.410-2008 (B107.43]

Fig. 3 Stave and Oregon Splitting Wedges
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gutede gronoes o eings when provided, the lomg, narmow
impressions or protrusions located on opposite sides of
the taper.

Trardnese: the comdition of the wv:dg# n:.a-:ull'in_g friem heat
Lreatmenl.

Frewd: the portion of the wedge between the struck face
and the taper,

safety message: the information imprinted on or affixed
to the wedge that 1 intended to promote safety.

shall: characterizes mandatory requirements of this
Standard.

shhopld: indicates if a provision is of an advisory nature,
or i% stated as a recommendation.

.¢.|r]r'|’fr'1r‘l.:'|'.|l'gﬂ: thi t-dgr;' fosrmmad 'I'.l:,.- thix h;"‘.'t_'!ldil‘t_'!ﬂ]}' npps-
site the struck face.

sfrwck face: the portion of the wedge located adjacent to
the head directly opposite the splitting edge,

taper: the portion of the wedge with a gradually reducing
cross-sectional area, located befween the head and the
bevel.

{4 REQUIREMENTS
4.1 Design

Wood-splitting wedges shall have a splitting edge and
taper for splitting wood, and a struck face to be struck
by the appropriate striking tool, An appropriete striking
tood shall mean a sledge or woodchopper's maul with a
sl'riking face not less than 0,373 in. ["}5:} mm ) ]nrgt:.r
in diameter than the struck face of the wood-splitting
wu_-rlgr;'.

Typical styles of wod-splitting wedges are shown in
F:igsq. 1,2, amd 3, amad thisir uses are listed below, The

Capmight ASE irsradaral
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names are those generally recognized; however, styles
are nid limited to those named or illustrated,

Stwhe Applications

Square head
Cheepon piﬂlllnng
Stave wedge

._'-u"pll:llng losge aned wonad products

._‘-u“'pll:llng losge amad woed products

._"-'ipllllln;g naFrw GiFkps ol wosd,
siach & harrel slaves

fii} The struck face shall have a flat or convex shape.

) The struck face of all wedges shall have a chamfer
af np]'ul,mimﬂ I:-r|}r 45 r]r:s [T ﬁ.]ui\-'alrnl: rﬂd:iu._'-::l arosand
the perimeter, with the lesser width equal to approei-
mately one-tenth of the minimuem head width, For exam-
ple, if the minimumm head width equals 2 in. (508 moumn),
then the lesser chamfer width will equal approximately
0.2 in. {5 mm).

feh All wedges shall be free of nonfunctional sharp
edges, points, and surface roughness that could inflict
personal injury on the user when handling the tool,

fdl Wedges shall pass the tests oatlined in section 5.

4.2 Materials

The materials used in the manufacture of wedges shall
be such as to produce wedges conforming to the require-
ments specified herein,

4.3 Mechanical Properties

The hardness of the wood-splitting wedges shall not
exceed 35 HRC or equivalent.

5 TESTS

Many tests required herein are inherently hazardous,
and adequate safeguards for personnel and property
shall be employed in conducting such tests,

Separate {new) wedges shall be used for each best.
Failure to meet the requirements of either test indicates
that the wedges do not comply with this Standard.

5.1 Hardness Determination Test

Hardnass distermination shall be made om & fixtumed
wipnd-splitting wedge or on a mounted or wnmaounted
specimen that has been cut from the fool using the wet
abrasive or other equivalent method, Any hardness test
will be acceptable that uses equipment and methods
equivalent to Kockwell hardness determination as speci-
fied in ASTM E 18

5.2 Struck Face Test

The wedge shall be vertically mounted and supported
with the splitting edge resisting directly on a mild steel
Fr|n|:|: af mot less than 075 im. {191 mm) thickness. The
steel plate shall be rigidly supported on an anvil or other
simmi lar device of suffie et mass o resist deflection. Prior
to conducting this test, care should be taken to blunt
the splitting edge to ensure that the impact energy is

LivssrieitiaF T Torrwmingesa /50 i 4850000
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ASME B107.410-2008 [B107.43]

not expended in deformation of the splitting edge. A
steel weight of 10 1b (4.5 kg) with a striking face hardness
of 45 HEC to 60 HRC shall be dropped unrestricted
frorm & hl;'ighh.lnf 5.0k (1.3 m) ombo the wt_*.rlgl:a FTvir TINL T
of five times. Typically, the weight i= cylindrical and is
dropped through a seamless tube slightly Targer than
the diameter of the weight. The weight shall be droppsed
in such a manner that each drop apples the full force
squarely to the struck face of the wedge,

The struck face shall not crack or chip. Nosmal defor-
mation of the struck face shall be permitted.'

6 SAFETY REQUIREMENTS AND LIMITATIONS OF
USE

[nstructors and rmph,r}m:ﬂ shall stress proger ancd safe
use of wedses and shall emphasize the need to wear
and ensure the use of safety gogeles. The publication
Cuide to Hand Tools — Selechion, Safeby Tips, Proper Lse and
Care provides guidelines For the safe use of these tools.

fal Wood-splitting wedges are special-purpese tools
dezigned and intended only for use in splitting wood.

{hi 'I-"i'u:_:l,1|:|-.:-:p|:i|:l:in5 vwdgr;-:«: shall nedt be struck with
an ax or hatchet.

fcd A blow from an appropriate striking tool shall be
struck squarely, with the striking face parallel with a
struck face of the wedge, Glancing blows, overstrikes,
and understrikes should be avoided.

An appropriate steiking fool shall be a shedge or wood-
chopper’s maul with a striking face not less than 0.375 in,
I:':|53 mim) |;|1'gr;'r in diameter than the strock face of the
wood-splitting wedme,

i) Safety goggles or equivalent eye protection cone
forming to AMSI Z87.1 shall be worn by the user and

! The best is 5o severe that a degree of permissible deformation,
such asz denting of thee splitting edge and strsck face, can be antici-
pated. A much kess seven: test would avoid this, but it wouald no
proside the level of ety assuranoe desined,

Capmight ASE irsradaral
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all persems in the immediate area where any wedge
is being wsed to avoid possible eye injury from flying
objects.

el A woodchoppers maul or an ax shall alwavs be
v b stk a1 starting nateh in the wosd o be 5F|-|:il.

i) Wedges shall be inspected prior to each use, and
their use discontinued at the first sign of chipping or
cracking of any portion of the struck face or cutting edge.

(gl Mo part of the wedge shall be ground, welded,
treated by reheating, or otherwise altered from the origi-
nal comditions as furnished by the manufacturer, except
as indicated in paras. 6(h} and &{i).

il Daallimg of the splitting edge may occur from toaol
usage, It shall be reshaped or redressed o the original
contour only by the use of a whetstone or hand file.

i Any mushrooming of the struck face from ool
usage shall be promptly redressed to the original conbowr
by use of a hand file.

I'_|'.| Each wn:rlg-r shall b Fr-l;*rmam:.nlh,r s-tampl:rl or
marked by the manufacturer with the following message
of the equivalent:

WARMNING
WEAR SAFETY GOGGLES
USER AND BYSTAMDER

This safety message shall be located in a position that
will mot interfere with the quality or performance of the
tood, The principles given in ANSI #3354 shall be used
as a guide for alternate, equivalent methods of labeling.

't is urderstood that industrial users with adeguate facilities
and praperly braired personres] may chooss b redress or resharpin
these tools by other means without altering the metallurgical char-
acteristics af the tools,
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ASME BLO7.410-2008 [B107.44]

CHISELS — GLAZIERS’, WOOD, RIPPING,
FLOORING/ELECTRICIANS’

1 5COPE

This Standard provides performance and safety
requirements for glaziers’ chisels, wood chisels, npping
chisels, and flooring Selectricians’ chisels. Glagiers' chis-
els are imbended for ins‘l‘u"ing and TA'mIW'iTIH r.|1.1+I_-|-'
arcund window panes and for general wood chisel work
relating to glazing. Wood chisels are intended for mak-
ing rough and finish cuts in wood. Ripping and floor-
g Selectricians” chisels are intended for use in culting
wood and light prving, such as cutting the temgue of
installed flooring sections and raising and removing
floor planks, It is infended to serve as a guide in select-
ing, testing, and using the hand tools covered. It is mot
the purpose of this Standard to specify the details of
manufacturing.

This Standard is also meant o serve as a guide in
developing manuals and posters, and for training per-
sommel to work x-ufg'ly.

Thi= Standard may be used as a guide by state authori-
ties or other regulatory bodies in the formulation of laws
or regulations, It is alse intended for voluntary use by
establishments that wse or manufacture the tools cov-
cred. The methods emploved to ensure compliance with
this Standard shall be determined by the proper regula-
fory or administrative authority,

2 DEFINITIONS

See Figs. 1, 2, 3, 4, and 5 as applicable.
tvepel- the un.gulur ar curved ]'lnrt'ilu'l.-:_:-F thi chisiel Lll:l.j:bi,'-l_"ﬂt
tx the cutting edge extending to the blade or taper.
blade: the portion of the glaziers” or wood chisel opposite
the struck face used for cutting

body: on glaziers” and wood chisels, the metal portion
of the chisel extending from the blade. On rfipping and
flooring /electricians” chisels, the straight portion of the
chizel between the chamfer and the taper.

chimmfer: the angled flat surface or equivalent radius
between the struck face and the body of the chizel encie-
cling the perimeter of the struck face,

citing edge: the edge formed by the bevel directly oppo-
site the struck face,

egquivalent: the word aquimalentd in this Standard shall be
inlg'rp-ﬂ_"hh:l oy T albermativis :IL-._\iHns or features that

Capmighl ASUE irmradaral
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Fig. 1 Nomenclature for Glaziers' Chisels

/— Strsck face

———a——— Rpunded haad

Handlg ——

Blades ——=

=— Bava|

Cutting adge —/

will provide an equal degree of performance and safety.
hiedle: when provided, the portion attached to the body
of glaziers” and wood chisels by which the ool is held
hierdness: the condition of the chisel resulting from heat
treatment.

ndf ||r.||]'|'r'.lr||.,r st when ]'|T-|_1'.-'idq'|:|.. this ".-'-:»:I'L.1r.l-|,=-c] wlot o
opening formed in the taper of certain models of ripping
chigels.

||r\r-'rr.u|r.ln~'.l|I’ et rr]:n:»:l:il; deformation of the tood as mea-
sured per para. 6.5 henein

roucrdad Jrend: the equivalent design for the struck face
and chamfer portion of the chisel.

safety messages information imprinted on or affixed to
the chizel that is intended to promote safety.

shall: characterizes mandatory requirements of this
Standard,

should: characterizes provisions of an advisory nature,
or i% shated a3 recommendation.
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Fig. 2 Momenclature for All-Steel

AN

Charndear

—

ai——— Bady

Alernative
Upset Head

Blade —‘ﬁ
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Wood Chisels Fig. 3 MNomenclature for Wood Chisels

Struck facs \ /‘H’I}uﬂﬂ&ﬂ e gt
[ —
 e—

R

Handle ———s

|
)

S

side bevel: the slanting surface on
decreases blade thickness,

.'zfnrr.':_fu.l'r.' s portion of Hhae chisel d'i:rh_-fl}r npposibe thi=

cutting edae,

o~ Side -
bawals
i By
L ___-"f_ﬁ‘u__
Biade Side bavals
\ Eu-rhng _.-_‘_'__,-"‘::-’Df_
edlge el

side edges that

"\_'
Cutting edge / Baval

taper: the portion of the chisel between the body and

the bevel with a gradwally reducing cross-sectional area.
upeet bead: when provided, the portion of the chisel body

Publisher; Hand Toolks Institate (HT, 25 Marth Broacd-
way, Tarrvtown, WY 10591

having an enlarged cross-sectional area at the struck end
of the tood including and undeslying the struck face.

3 REFERENCES

The following is a list of publications referenced in
this Standard. The latest available edition shall be used.

AMSI ZEB7.1-2003, Practice for Oc

Educational Eve and Face Protection
AMS] Z535.4-2002, Product Safety Signs and Labels
Fublizsher: American Mational Standards Institute
{ANSI), 25 West 43rd Stoeet, Mew York, MY, 10034

ASTM E 18-2005, Standard Test Methods for Rockwell

Hardness and Rockwell Superfic
Metallic Materials

Publisher: ASTM International mSTH}, 1001 Barr Harbor
Drive, PO, Box CF00, West Conshohocken, PA

19425-2054

Guide to Hand Tools — Selection, Safety Tips, Proper

Use amd Care
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& CLASSIFICATION

fal Type I: glaziers'

) Type N wood

foh Tigee I11: ripping

(el T IV flooring felectricians’
cupational and

5 REQUIREMENTS

The illustrations shown herein are descriptive and
nonrestrictive, and are not intended to preclude the man-
ufacture of chisels that otherwise fum]’ﬂ}r with this
Standard,

5.1 Design

Chisels shall have a i._-uIHn_g tr]gr;' o one end and a
struck face on the opposite end o be struck by a hammer
af the appn.q'.lriah_‘. t}'[-'t' and gize. The apFlTl.l-".lrialt_'! ham-
mer shall have a striking face mot less than 0375 in,
|a:r5-|,-'r in diameter than the struck face of the chisel.

ial Hardness of

LivssrieitiaF T Torrwmingesa /50 i 4850000
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Fig. & Momenclature for Ripping Chisels

Chamfer
Struck facs
Struck face \
/\ Bady ]
Bady o
Rounced Haad
Alernative
Upset Head
Struck face
o \
I,l".
i
T
aper | Ill Ml piulling
| I| slot
| |
|| Baval | Bewvel
=
Cutting edge
-]
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Fig. 5 MNomenclature for Flooring/Electricians' Chisels

Chamfer Struck face
/\ - \ﬁﬁﬂ
Struck face
L

Body e
Rounded Head

Alermative \

Upset Head

\

\
\
\
x
5

B

Body
Tagar
Gpval

\ Cutting rdge

9
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The names given in this Standard are these generally
recognized, The types covered by this Standard are listed
as follows and shown im Figs. 1, 2, 3, 4, and 5

fal gliziers” chisel For installing and removing putty
around window panes and for general wood chisel waork
relating to glazing,

(bl wognind chieel: for mal::ing nmgh amd fimvish cuts in
w oo,

fod ripping clisels: used as a lever for light prying in
dismantling wood construction and removing nails.

§dd flooringfelectricians” olisals: used for cutting high
spots and tongues from subflooring and removing
installed floor sections. These chisels are also used for
making cubouts for electrical outlet boxes.

5.1.1  The struck face shall have a convex shape or
a flat surface with a chamfer of approsimately 45 deg
(or an equivalent radius) around the perimeter with the
besser width (see Fig. 2) equal to approximately one-
tenth of the body stock size. For example, if the body
stock size equaks 1 in., then the lesser chamfer width
shauld l;,'il.]l.lﬂl EFFI‘TIJIiITI?Ih:I}I' LT in.

5.1.2 Chisels shall be free of monfunctional sha
cdges, points, and surface roughness that could inflict
personal injury on the user when handling the tool.

51,3 Chisels shall pass the applicable tests in sec-
Hon b,

5.2 Materials

The materials used in the manufacture of chisels shall
be such as o produce chisels conforming to the requine-
ments specified herein

5.3 Mechanical Properties

fiad Types 1 and I {glaziers” and wood) chisels shall
be hardened and tempered to 33 HRC to 62 HRC or
cauivalent for a distamce of not less than (025 in, from
the culting edge.

(b Types 1M1 and IV {ripping and flooring/
electricians’) chisels shall be hardened and temipered Lo
3 HRC o 52 HREC or equivalent for a distance of not
less than 025 in. from the cutting edge,

oy The hardness of the struck face of the chisel shall
not exceed 44 HRC or equivalent,

6 TESTS

SAFETY WARMING: Many tesis reguined hereln are inherently
hazardous, and adequate safeguards for personnel and property
shall be employed in conducting such bests.

Separate (new} chisels shall be used for each test
Fatlure fn meet the I\h:luir:'mr:nls af any i the bests
indicates that the chisels do not comply with this
Standard.
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6.1 Hardness Determination Test

Hardnass determination dhall be made in accordance
with ASTM E 18.

6.2 Side Force Test

This test applies only bo Types 1 and 1T chisels. There
shall be no evidence of breaks, cracks, or permanent
deformation when a side force as indicated below is
applied perpendicular and then parallel fo the blade
flat= at .50 in. from the struck face, with the blade rigidly
supported 1.5 in, from the cutting edge (see Fig. 6).

Cutting Edge Width, in. Side Farcre, [bf
o (L5 1
= 050 ared < 16K A
= .00 and <1.50 |
=1.50 0
6.3 Impact Test

6.3.1 Types | and Il Chisels. Chisels shall be
mounted vertically with the cutting edge resting on a
hardwood test dowel and oriented at %) deg to the axis
of the dowel {mod), The chisel should be retained in a
vertical position with a snug-filting fixture permitting
unrestrictied vertical movement in r|:'5p-|:_:|ns-l:h:_:-lhrimFu|._-|'
of the drop weight on the chizel struck face. The dowel
shall have a diameter of 1 . and shall be made of
hardwoed, such as maple, birch, or beech,

The dowel with its end grain perpendicular to the
cutting edge (see Fig. 7) shall rest on a solid foundation,
such as a steel block, weighing not less than 20 [b, A 101k
cvlindrical steel weight, with a striking face hardness of
43 HRC to a0 HRC, shall be dropped 20 times (through
seamless tubing slightly larger than the diameter of the
weight) onto the chisel struck face from the height indi-
cated below. The test dowel shall be moved atter each
drop of the weight to make a new impression. The diam-
i 0f B s-triking face of the wrighl shall b less tham
0.375 in. larger than the struck face of the chisel.

Cutting Eddge Width, in. Larapr Hedght, in

LA L] f
= 0E0 amd £ 1000 12
= 14Kl 16

There shall be no chipping, cracking, or spalling of
either the cutting edge or the struck face, or cracking or
hl:nr].ins af the chisel Thers shall be no deterioration
of the handle Mormal deformation’ al either end is
Fu_-:rmil:l:::d.

6.3.2 Types Il and IV Chisels. The chisel shall be
mourded vertically with the cutting edge resting on a
stsed bar. The chisel shall be retaimed in a vertical position

U This tesd s so mevene thal a diegmew of permissibhe deformation,
ciich as denting of the culting odge and the struck face, can be
.1n:I|:I|'|.'|I|.:-d. A mkich less severe best wotild avoid dhs, bad 18 would
nat prowcide the level of safety assurance desined.
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Fig. 7 Impact Test for Types | and Il Chisels

=

with a smug-fitting fixture permitting uwnrestricted verti-
cal movement in response to the impact of the dogp
weight on the chisel siruck face.

The= bar shall have a mimimum thicknes of 0.75 in.,
a width of at least (.25 in. greater than the width of the
chisel cutting edges. The bar shall be mild steel (NS
G10180-G 103000 and have a uniform hardness of B0 HER
o 85 HRB. The bar shall rest on a solid foundation, such
as a steel block, weighing 20 Ik or greater.

A5 b evlindrical weight with a striking face hardness
of 45 HRC to 60 HREC shall be dropped 20 times (through
seamless tubing slightly larger than the diameter of the
weightl from a height of 10 in. onko the chisel struck
face, The diameter of the striking face of the weight shall
nat be ks than 0375 in. liger than the struck face of
the chisel. The test bar shall be moved after each drog
of the weight to make a mew impression.

Theeres shall be no chipping, cracking, or dulling of the
cutting edge; no mushrooming or chipping of the struck
face; and no bending of the chisel. Mormal deformation
at either end is permitted.’
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6.4 Tensile Force Test

Feorr chisels with separa te ha nr]h:ﬁ-.. the chizel blade and
handle shall mot loosen when subjected to a &0 Ibf tensile
force applied at room temperature.

6.5 Permanent Set

6.5.1 Type lll Ripping Chisels. Samples shall be
supported as illustrated in Fig, 8 and a bending moment
of 2500 Ibf-in. applied. After application of the bending
momment, the sample shall be removed from the support-
ing fixture and measured for permanent sel. Permanent
set i determined by measuring the vertical displace-
ment, relative to the horizontal plane through the center-
lirwes esf dHhwe Hlﬂ'l[-"".‘.- oif a1 fixed puinl o the chisel handle
(preferably near the struck face end of the chizel) and
dividing the displacement by the distance from the ful-
crum, Samples pass this test only if all of the following
conditions are met after loading the tool:

o) Th= ._lump]l: dowes mok fraciure.
(hl The sample does not permanently deform more
than (L1 in. fin
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6.5.2 Type I¥ Flooring/Electricians’ Chisels. Sam-
ples shall be supported as illustrated in Fig, 8 and a
bending moment of 2,000 Ibi-in. applied. After applica-
tiosn Of the ht-nrl'ing muoment, the :-mmr.llr shall bae
removed from the supporting fixture and measured for
permanent set. Permanent set is defermined by measur-
ing the vertical displacement, relative to the horizontal
plane through the centerline of the sample, of a fixed
point on the chisel handle (preferably near the struck
face end of the chisel) and dividing the displacement
by the distance from the fulcrum, Samples pass this
test only if all of the following conditions are met after
loading the tool:

fal The 5ﬂmp|r;' clow=: et Frachame
ikl The ._ﬂmph' dioss not ]'.||:r|'n.111|:11|:|_-|-' deform maore
than 001 in. Sin.

7 SAFETY REQUIREMENTS AND LIMITATIONS OF
USE

Instructors and emplovers shall stress proper use and
safely in the use of striking tools, and shall emphasize
the: necessity to wear and ensure the use of safety goggles
or equivalent eyve protection. The publication Guide 1o
Hawad Towdds — Selevtton, Safefy Tips, Proper Use and Care
provides guidelines for the safe use of these tonols,

fa) Glaziers' chisels and wood chisels are special-
purpose tools designed and intended only for use as
listed in paras, 5,1(a) and (b},

{hi H:ipp'in_g chisels amd ﬂl_1|,u'ing,-"r:|t_ﬂ;h'i{iﬂn5' chizels
are special-purpose tocls designed and intended only
for use as lisked in paras. 5.1{c) and {d}.

fed To avoid possible eve and other bodily injury, gla-
wiers” chisel and wood chisels shall not be wsed to ot
metal or masonry objects.

) To avoid possible eve or other bodily injury, floor-
ing/electricians” chisels shall not be used o cut metal
or masenry objects,

el A hammer blow should always be struck squarely
with the hammer face paralle] with the struck face of
the chizel. Glancing blows, overstrikes, and understrikes
should be avoided.

I:.,F'.l Glaziers’ and wood chisels shall not be wsed for
wedging, nor struck on any surface other than the struck
face. The ﬂppm]'niah_‘. +_l.-'Fu_-. and siee of hammer shall
have a striking face with a diameter mot bess than (L375 in.
larger than the struck face of the chisel.
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fg} Flooring /felectricians’chisels shall not be struck on
any surface other than the struck face, The appropriate
type and zize of hammmer shall have a striking face with
a diameter not less than (L3755 in. |.'u:|'_5|:1' than the struck
face af the chisel.

il Safety goggles, or equivalent eye protection con-
Formingg b ANSI Z87.1, shall be worn by the user and
bw all persons in the immediate area in which any chisel
i5 being used to avind possible eye injury from flying
obijects.

(i) Chisels shall be inspected prior to each use and
their use discontinued at the first sign of bending of the
chizel, or chipping or cracking of the cutting edge or
struck face.

(il Except as indicated in paras. 7{k) and F(l), no area,
section, or portion oo the chisel shall ht-_grt_mnd, weilehisd,
treated by reheating, or otherwise altered from the origi-
nal comdition as furnishad h_'!.' this manufacharer.

(9] r.ilulling if the cubting l;'d_gt- may oocur Fresrm sl
usage, The cutting edge shall be resharpened or
redressed to its original contour only by the use of a
whetstone or hand file.’

i At the first indication of mushrooming, the chisel
struck face shall be rednsssed foifs origimal contour by
the use of a hand file.®

i) Each chisel shall ke stamped, labeled, or other-
wize marked by the manufacturer with the following
safety message or equivalent:

This safety message shall be located in a position that
will mot interfere with the |:|1.1::|i1'_l.r O pr;'rl:-urmanl:r_' of
the ool

The principles set forth in ANSI 2535 .4 shall be used as
thie guide for alternative, equivalent methods of labeling.

WARNING
WEAR SAFETY GOGGLES
USER AND BEYSTANDER

1 ks urederstond that industrial users with adu,'r.n.m- factlighes
aimed pmp-.:-rl:.-'l:r.all'._ﬂ prests el mmay choeise o redress oF n.mh.uip-,-n.
thiesa Ieels by cdbier means withowt altering the metallurgical ¢har-
acteristics af the toals.
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STUD, SCREW, AND PIPE EXTRACTORS:
SAFETY REQUIREMENTS

1 5COPE

This Standard provides performance and safety
requirements for handheld screw amd pipe extractors
that are intended specifically for removing broken
screws, pipes, bolts, studs, and fittings from threaded
OPENLNgS.

It is intended to cover only those designs that requine
striking of the extractor o seal it properly in the broken
pipe or fastener being removed, This Standard, therne
fore, does not cover designs that do not require striking,
such ax the gmuru:l. thriead extractor.,

The Standard is intended to serve as a guide in select-
ingr, testing, and using the hand tools covered, 1t is mot
the purpose of this Standard to specify the details of
manufacturing. The Standard is also meant to serve as
a guide in developing manuals and posters for training
personnel in safe practices,

This Standard may be used as a guide by state authori-
ties or other regulatory bodies in the formulation of laws
or regulations.

2 CLASSIFICATION

Various I:.T'il._-..ﬂ :-.‘l'_l.rlg's af extractors and ther RER TR
are listed here and shown in Figs, 1 through 4. The
names given in this Standard are those generally recog-
nized. The styles coversd by the Standard are naot limidted
o those listed or illustrated.

fal Type I multi-spline extractor

fih Ty II: spiral Qute extractor

ficd Type I straight fute extractor

fd) Thpe IV: tapered flute extractor

3 REFEREMCES

The following documents are referenced in this Stan-
dard. At the time of publication, the editions indicated
for dated references were valid. All standards are subiject
fr revision, and parties to agreements based on this
American Matiomal Standard are encouraged to investi-
gate the possibility of applying the most recent edition

of the documents indicated below, If a date is not speci-
fied, the latest edition shall be used.

AMSL F87.1, Practice for Oocupational and Educational
Eve and Face Protection
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ARSI Z535.4, Product Safety Signs and Labels
Publisher; American Mational Standards Institute
(AMS0, 25 West 43ed Street, New Yok, WY 10066

ASTM E 18, Standard Test Methods for Rockwell
Hardness and Rockwell Superficial Hardness of
Metallic Materials

Fublisher: ASTM International (ASTH), 100 Barr Harbor
Dirive, PO, Box C700, West Conshohocken, PA
19428-2950

Guide to Hand Tools — Selection, Safety Tips, Proper
Use and Care

Publisher: Hand Tools Institube (HTI), 25 Maorth Broad-
wiy, Tarrvienen, MY 10591

& DEFINITIONS

body: the portion of the extractor exclusive of the taper
and Sor fluges.

:'.rru.ur__ﬁ'r: thi= iII'I.H]:,'l:I Flak surface or g'n:[ui'u;.'lh'nl: radius
between the struck face and the body of the extractor
1_-|'|-c_'ir:|'in5 this perimeter af the etruck face.

cretting edye: the edge formed by the flute.

r-'.:ilrar'.ﬁ]'."rn'.' the weord eqizalent in this Standard shall be
interpreted to mean alternative designs or features that
will prowide an equal degree of safety.

ﬁ'u!rf Ihi,*sl:r.'lighl: o ._'-:rrir:|| Froove that forms Bhe cu I:I:ing
edge of the extractor.

herdness: the condition of the extractor resulting from
heat treatment.

rodiiided fesad: an I.'ll]ui".l'-'ll-l_"ﬂ': I.‘Ii_‘ﬁ-‘isl‘l. for the struck Face
and chamfer portion of the extractor.

sigfefy aressrger the information imprinted on or affixed
b the extractor that is intended to promote safety.

shall: characterizes mandatory requirements of this
Standard,

shoadd; indicates if a provision is of an advisory nature,
or is stated as a recormmendation.

shruck face: the portion of the extractor, directly opposile
the fluted or tapered end.

faper: the pl_1r|:i1_1n af the extractor, when |'|-n_1'|."i|:|.-|_~|:|r appuo-

site the struck face with a gradwally reducing cross-
sectional area.
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Fig. 1 Momenclature for Straight Flute Extractor

Strsck face —,

Chamfer

Flute

Fig. 2 Nomenclature for Multi-Spline Flute Extractor

o~ Strisck face
Charmfer

Fig. 3 MNomenclature for Spiral Flute Extractor

Chamfur ~ _ﬁ{_

Strisck face

1

T Cutting adge

Rounded
head

Haody _//'

Tapnr
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Fig. & Momenclature for Tapered Flute Extractor

Struck face

chamlar
width

.

T Cutting edge

5 REQUIREMENTS
5.1 Design

Extractors shall have a sl'rﬂighl ar l'aprn:d fluted o=
tion at one end for engaging and removing broken fas-
temiers and ]'.|ipt_'.s if materials that are softer than the
extractor. The opposite end shall have a struck face to be
struck by a hammer. Hole sizes to be used with extractors
shall be supplied by the manuwfacturers,

(i The struck face of extractors shall have a convex
or flat surface.

bl The struck face shall have a chamfer of approxi-
mately 45 deg or equivalent radius all aroand the perim-
eter, and the lesser width {see Fig. 4) shall be
ﬂppmximal:ﬂ_'r' ome=terith the |.1q:r|.'|:,-' stk size For exam-
ple, if the body stock size equals 1 im,, then the lesser
chamfer width will equal approximately 0.10 in.

(el The body portion of the extractor shall have a
square, hexagonal, or other shape suitable for turning
the extractor with a wrench over all or part of its length.

(il The flutes shall be on the straight or tapered por-
b of the extrackor and of any shapthlh.ﬂ presents sharp
edges suitable for cutting into the hole in the pipe or
fitting, or & hole drilled inko the fastener when Bhe extrac-
tor is struck with an appropriate hammer. Spiral flutes,
when present, shall be of a left-hand thread onentation
(for right-hand fastener threads), so that when the
extractor is engaged with the pipe, fitting, or fastener
and turned counterclockwise with a wrench, the extrac-
tor tends to Further engage while the part bo be extracted
is removed,

fee) Extractors shall be frie of nonfunctonal sha rp
edges, points, and surface roughness that could inflict
Fu_-:r.-aﬁ_mal LY o thie wser when hand]ing i ol

17
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Extractors shall be free of manufacturing defects such as
seams, laps, pipes, and cold shuks that would jeopardize
sound construction, and shall withstand the tests speci-
fiesd imy sescbion &

5.2 Materials

The materials vsed in the manufacture of extractors

shall be such as to produce tools conforming to this
Standard.

5.3 Mechanical Properties

Hardness of the cutting edges shall be 45 HRC o
A HRC or equivalent, Hardness of the struck face of
the extractor shall not exceed 43 HREC or equivalent.

6 TESTS

Man_'r' bi=st= :n,-qu:ir-l;-d. hisrein ane :in'l'u;-rrnl:|_'|-' hazardous;
adequate safeguards for personnel and property shall
b rmph;_:-:.rrd mn 1_'|_1nr_:|u1_'|:in5 such e

Separate (mew) samples shall be used in each of these
Feks. Favilure o pass any one of the teste indicates the
extractors are mot in compliance with this Standard,

6.1 Hardness Determination Test

Hardness determination with respect to cutting edges
and struck faces shall be made on a fixtured ool or on
a suitable mounted or unmounted specimen fhat has
beem cut from the tool using the wet abrasive method
or equivalent. Any hardness test will be acceptable that
utilizes equipment and methods equivalent to Rockwell
hardness determinations as specified in ASTM E 18

6.2 Impact Test

For this test, the extractor shall be mounted vertically
i a hole in a steel plate. The hole diameter shall be
cqual to the drill size recommended by the extractor
manufacturer, and the depth shall be sufficient o pre-
vent bodtoming out, The steel plate shall be at least 1 in,
thick and shall be of medium carbon alloy steel heat
freated to 353 HRC to 40 HRC. A steel weight, having a
striking face hardmess of 45 HRC to &0 HRC and having
wisdght as specified in Table 1, shall be dropped 20 times
from the height indicated in Table 1 squarely ontoe the
extractor struck face. The diameter of the striking face
of the weight shall not be less tham (L375 in. larger than
the struck face of the extractor. Typically, the weight
is cylindrical and s dropped through a seamless tube
slightly larger than the diameter of the weight.

The extractor shall not chip, spall, crack, or bemd when
subjected b this test. Mormal deformation of the struck
face and cutfing edges is p-rrmiﬂt:d..'

! This best 15 s pevere thal a degres of p-'-rn'l.is;.ihl.:- e formalien
of the cutting ede and the strisck faee can be .'.|H|-;||1.1l._u‘|. A mivch
lems smevere best weostld avald this, bab 1 woukd nal pm'.-ndr- thi
lesse] aof safety assurance desined.
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Table 1 Impact Test Parameters

Exlracios —

Corresposding Dvill Size, Drop Weight,  Dvop Height of Weight,

in. [Hate (1) I in.
Me 1.0 14
Mz 1.0 24
14 1.0 5.0
Mz 1.0 10041
M 2.5 1000
Tz 2.5 2000
b 2.5 300
L 5.0 7540
Y 5.0 35.0
s 10,0 315
o 100 275
) 20 154
% 20,0 244

HOTE:

11} Sizes oiher than those Wed shall be tested 10 the mext
cenaller drill size.

7 SAFETY REQUIREMENTS AND LIMITATIONS
OF USE

Instructors and employers shall stress proper use and
5ﬂ|:-|;-h_l.r in the use of extractors and <hall t:mphas-i:-w thi=
need o wear and ensure the use of safety gogeles. The
Frul'r]irnl:iun CGrradede ko Hand Tomls — Sefevtdon, Ell_ﬁ-'f_l,' Telrai,
Froper Use anad Care provides guidelines for the safe use
of hand toods.

(i} Screw and pipe extrackors ane special purpose tools
designed and intended only for removing broken
screws, pipes, bolts, studs, and fithings from threaded
openings. They are intended only for removing threaded
metal pipes and fasteners that are of softer material than
the extractor, An initial cautious blow may be used o
ascertain the relative difference in hardness of the extrac-
tor and |_1|'.|'p|;l ht_'!il'lE rermoved. To aveid Ftlﬁ-ﬁ-iihll;' eye or
other bodily injury, extractors shall not be used o extract
ohjects as hard a5 or harder than the extrctor cutting
edges,

(A blow from an appropriate striking tool should
always be struck squarely, with the striking fsce parallel
with the struck face of the extractor. Glancing blows,
overstrikes, and understrikes should be avoided.

An approprinke striking ool shall mean a ball peen,
hand drilling, or engineer's hammer with a striking face
approximately 0,375 in, larger in diameter than the
struck face of the extractor.

o} Extractors shall always be used with hole sizes as
5Fm|.'iﬁn'] in the manufal:!l'l.;rt-:r's msiructsons,

fd) Extractors shall not be used as a punch, pry bar,
ar wedpe,

el When using a wrench to tum an extractor, the user
shieaald alwa}-s- pull n thie hamdle and .ur]l.l-r.ll: A wtance
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that will prevent a fall in the event of a sudden tool or
fastener failure,

i:.lF'.l Sﬂl:-rll'_l.r EUEEIES a@r r;u.]ui'l.-'a]l:nl: ey pn.ld'e:l:!l'il:_m COn-
forming to AMSI Z87.1 shall be worn by the user and
h_'!.' all PETSONS in thi immmesciiabe ares inowhich any extrac-
tar is being used to avoid possible eye injury from flying
nbjects.

fgh Extractors shall be inspected prioe to each use,
and their use shall be discontimued at the first sign of
bending of the extractor or of chipping or cracking of
the cutting edges or the struck face,

{hit Except as indicated in para. 7{i], no anea, section,
or portion of the extractor shall be ground, welded,
treated by reheating, or otherwise altered from the origi-
nal condition as furnished by the manufacturer?

= It i understood that indusirial users with adequate facilities
ared properly trained personnel may chase b redress ar resharpen
these boels by ather means withouwt altedng the metallurgical chars
acteristics af the toeks.
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(il At the first indication of mushrooming, the exirac-

tor struck face shall be redressed to its original contour
by the use of a hand file.*

I'_Il.l Each extrachor shall be ._hrl'ﬂmpt:rl. labeled, or other-
wise marked, size permitting. by the manufacturer with
the following safety message or the equivalent:

This safety message shall be located in a position that
will not intesfere with the quality or pecformance of
the tool,

The principles set forth in AMS1 25354 shall be used as
the guide for alternate, equivalent methods of labeling.

WARNING
WEAR SAFETY GOGGLES
USER AND BYSTANDER
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METAL CHISELS, PUNCHES, AND DRIFT PINS

1 SCOPE

This Standard provides performance and safety
requirements for hkandheld and handled metal chisels,
punches, and drift pins. Chisels are intended specifically
for use i cutting and shaping metal objects. Punches
and drift pins are intended specifically for use in mark-
ing metal, driving and removing such things as pins
and rivets, and aligning holes in different sections of
material, Power-driven chisels, punches, and drift pins
are excluded from this Standard. This Standard is
intended o serve as a puide in selecting, testing, and
using the hand tools covered. It is not the purpose of
this Standard to specify the details of manufacturing.
Inclusiom of dimensional data in this Standard does not
mean that all producks described herein are stock pro-
duction sizes. Consumers should consult with manuface
turers concerning lists of stock production sizes.

This Stamdard may be used as a guide by state authori-
ties or other regulatory bodies in the formulation of laws
or regulations. It is also intended for voluntary use by
e=tablishments that manufacture the tools coverad.,

Thiz Standard 5 also meant to serve as a Eu:irl-r i
developing manuals and posters for training personnel
ko work safely.

2 CLASSIFICATIONS

fal Type | Chiscls

(1) Class T Cape, For cutting grooves and keyways,

(2] Class 2 Cadd. For W|-p1.1r|:m,:|:¢r ruH'in_g anidd
shaping.

[3) Class 3 Conorowe Splithing,  For splitting bushings,
mufflers, and tailpipes.

(41 Class 4 Diamand Poinf, For cutting V-grooves,
tnaide corners, and square holes,

I3 Class 5 Half-Rounid. For culting grooves.

(G} Class & Blacksmith's Cold. Handle-held cold
chizel for genecal-purpose cutting and shaping.

(i T I Paisechies

(1} Ciass 1 Backing-Owd,. Hanmdle-held punch for
backing out and drving such things as rivets and pins
(a.k.a. Blacksmith's Backing-out).

(2 Class 2 Bl'armg Rave. Punch used for mEmoving
races from bearings.

(3} Class 3 Center. Punch used for marking by
indemtation bo staet drills in metal and other materials.

(41 Clazss 4 Drift or Lining-Up, Punch used for
nl'igning amad SN brli=: imv rmetal amd other materials

Coapmight ASE irsredkaral
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{5} Class 5 Pin, Punch used for driving and remory-
ing such things as pins and kevs after initial movement
by a starting punch.

16} Class & Prick. Punch used for marking by inden-
tation, as in lavoul work, and piercing holes in Light-
gage mital and other materials.

170 Clizss 7 Rownd, Handle-beld punch for drifting
hles, aligning, and drifting and driving such things as
pins (ks Blacksmiths Round).

150 Cliss & Starting. Punch used for boosening such
things as frozen pins and keys,

fch Tigee 1T Dt Pin. Pinoused for aligning and sizing
holes in metal and other materials.

3 REFERENCES

The F|_1||1_1wi1'|g % a lisk of puh|:im|::i|_1n.ﬁ rehereniced in
this Standard. Unless a specific edition is referenced, the
latest available aditiorm should be wsesd.

ARSI T, Practice for Occupational and Educational
Eye and Face Protection

ANSI Z535.4, Product Safety Signs and Labels

Fublisher; American Mational Standards Institute
(AMSL, 25 West 43rd Street, Mew York, BY 10036

ASTM E 18, Standard Test Methods for Rockwell
Hardness and Bockwell Superficial Hardness of
bdetallic Materials

Publisher: ASTM International (ASTR), 100 Barr Harbor
Drive, IO, Box C700, West Conshohocken, FPA
15428-2950

Cuide fo Hand Tools — Selection, Safety Tips, Proper
Use and Care

Publisher: Hand Tools Institube (HTID, 25 Morth Broad-
vy, Tarrviown, MY 10591

& DEFINITIONS

Soe Figs, 1 through 4 as applicable,

bepetl: conical portion of the punch adjacent to the point
end extending to the taper or the angular portion of the
chisel adjacent to the cutting edme extending to the taper.
by straight portion of the punch or chisel between
the chamfer and taper or the fapers of the drift pin.
L'.':u‘t;nﬁ*r: nngh'\d Hlat surkace or ﬁ|u‘i'|.':||-|_-=n+ radius betbwsrn
the struck face and body of the punch or chisel encireling
thi peerimieter of the struck face.
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Fig. 1 Nomenclature for Type | Punches
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Fig. 2 Momenclature for Type | Chisels
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Fig. 3 Momenclature for Type Il Handle-Held Punches and Type Il Drift Pins
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Fig. 4 Nomenclature for Type | Handle-Held Chisels
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cutling edge: the edge formed by the bevel directly oppo-
site the struck face,

equivalend: in this Standard, the word squivalent shall
mean alternative designs or features that will provide
an equal degree of safety.

2 an opssning or aperture lecated in the body of the
punch or chisel into which a handle 13 inserted.

Tanaleld chisel: a chisel designed to be held by its body
Frandield punch: a punch designed to be held by its body

Frandie: portion protruding from the punch or chisel body
by which the tool is held,

Rardness: condition of the tool resulting from heat
treatment.

g straight oylindrical section of the punch between
the point and taper or body,

I|'.u'.'lr'.lrf erid: Formisd end d'in'd'l}r |.|-|!'.|Fh;,:|:-:i+-|_-= thie struck face
of the punch.

point size; diameter of the point end or the diameter at
the bevel /taper intersection.

rowndsd head: an equivalent design for the struck face
and chamfer portion of the punch or chisel.

safety miessager information imprinted on or affixed to
the tool that s intended to promote safety.

shall; characterizes mandatory requirements of this
Standard.

showid: indicates if a provision is of an advisory nature,
or i% stated a% a recommendation.

shreck foce: portion of the punch or chisel exclusive of
the chamfer and body, directly opposite the point end;
the extreme end portions of the drift pin exclusive of
the body and fapers.

taper: portion of the punch or chisel between the body
and bevel or Fr:_:-'inl: ercl with & Eﬁ:dun“}.r n_-d.ut._-ing Cross-
sectional area; the portion of the drift pin between the
I‘Jl.h']}' and struck face with a Erarlu:l”:.r :rl_-*r]ut:ing Cross-
sectional area.

upset fend: portion of the punch or chisel body having
an enlarged cross-sectional area at the struck end of the
ol imlud:ing ancd undr;'r|}"in5 the struck Face.

5 REQUIREMENTS

The illustrations shown herein are descriptive and
nonrestrichive and mob mtended bo prﬁludr the manu-
facture of chisels, punches, or drift pins that otherwise
comply with this Standard.

5.1 Design

Wkl 1:|'|:i:u:|$-l. Frum:ht:5, and drift FHn:-: shall s HFI"'.IIi-
cable tests in section 6. All metal chisels, punches, drift
pi115. and handles <hall be free of nomfunctional shﬂrp
edges, points, and surface roughness that could inflict
pt-rs-una] injury b ther nser when h.aru.il:ing tha ol
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5.1.1 Type | Chisels. Chisels shall have a culling
edge at one end for cutting, shaping, and removing
metal softer than the cutting edge itself, such as cast
iron, wrowght irom, steel, bronze, copper, and the like,
and shall have a struck face on the opposite end to be
struck by a hammer of the appropriate type amd size,
The appropriate hammer shall have a striking face
approximately 0.375 in. larger in diameter than the
struck face of the chisel. Various typical styles of chisels
are showwn in Figs, 2 and 4,

(i) The steuck face of all chisels shall have a comvex
ar flat surface,

() The struck face of all chisels <hall have a chamfer
of approximately 45 deg or equivalent radius all aroumd
the perimeter, with the lesser width [see Fig., 2) equal
to approximately one-tenth the body stock size. For
example, if the body stock size equals 1 in., then the
lesser chamfier width will equal approsimately 0.1 in.

feh Handles may beofany designand shall be inserted
securely into the chisel and permit the chisel to be held
ower the work, Handles shall withstand the test specified
in prara. 4.

il All chisels and handles shall be free of nonfunc-
tional sharp edges, points, and surface mughness that
could adversely affect performance or safiety.

5.1.2 Type Il Punches, [Punches shall have a point
end for marking metal, driving and removing such
things as pins and rivels, and aligning holes in diferent
sections of material and a struck face on the opposite
e b be struck by a hammer of the approprate type
and size. The appropriate hammer shall have a striking
face approcdmately 0,375 in, larger in diameter thamn the
struck face of the Frunl;h. Various I_'r']'li-l,'ﬂl -“‘|_'r'|'-"5 aof
punches are shewn in Figs. 1 and 3.

fm} The struck face of all Type I punches shall have
# DO (6T ﬂ?ll: Ellrl:ﬂi:\t".

) The struck face of all Type I punches shall have
A chamfer of approximately 45 deg or equivalent radius
all around the perimeter, with the lesser width (see
Fig. 1) equal to approximately ene-tenth the body stock
size, For example, if the body stock size equals 1 in,,
then the lesser chamter width weill t_'!|:|_1.1?I| np]'::m:l.imﬂ I:-H}'
01 im.

fch Type 11, Class 1 and Type 1L, Class 7 handles may
b= caf any dt_ﬁign and shall be inserbed 5|-:cu‘n,-|}r into the
punch and permit the punch to be held over the work
without exposing the vser to personal injury. Handles
shall withstand the test specified in para. 6.4,

5.1.3 Type Il Drift Pins. Type I drift pins shall
taper to a convex struck face at each end to be struck
'|'.|:|.' A hamomer of the ﬂppn:_q'.!riah: sl o n|'ign kel i
metal. The appropriate hammer shall have a striking
face not less than 0.375 in larger in diamaeter than the
struck Face of the pin.
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L£.2 Materials

The materials used in the manufackure of punches,
chisels, and drift pins shall be such as to produce tools
conforming o this Standard.

5.3 Mechanical Properties

fal All Tvpe II punches shall have a hardness of
48 HEC to 60 HEC or equivalent for a distance of not
less than (.25 in. from the point end.

(bl Hardness of the struck face of chisels, punches,
and drift prins shall not exceisd 44 HEC o r;'qui\-'a]rnl:.

{e) Chisels shall have a hardness of 53 HREC to &0 HRC
or equivalent for a distance of mot less than 0,25 in, from
the culting edge.

5.5 Finish

Surfaces shall have a rust preventive treatment and
be essentially free from pits, nodules, burrs, cracks, and
other conditbons that would adversely affect the per-
formance or safety of the chisel, punch, or drift pin.

5.5 Marking

All chisels, punches, and drift pins shall be marked in
a plain and permanent manner with the mamufacturer s
name or & trademark of such known character that the
scrurce of manufacture shall be readily determined. All
fvpes shall also be marked with nominal size. Marking
shall be as permanent as the normal life expectancy of
the ool o which it is applied (providing the marked
surface has not been subjected to a fretting or abrading
action) and be capable of withstanding the cleaning pro-
cedures normally experienced during its intended use,

Each punch and chisel shall be stamped, labeled, or
otherwise marked, size permitting, with the safety mes-
sage given below. Handled chisels and punches shall be
stamped on the body, and the same satety message or
equivalent shall appear on all replacement handles.

WARNING
WEAR SAFETY GOGGLES
USER AND BYSTANDER

This safety message shall be located ina position that
will not interfere with the quality or performance of the
toel. The principles given in AMNSEZ535.4 shall be used as
a guide for alternative, equivalent methods of labeling,

& TESTS

Man_'r' bi=st= :n,-qu:ir-l;-d. hisrein ane :in'l'u;-rrnl:|_'|-' |'m:-:.1:r|:|1,1ur_-il,
and adequate safeguards for personnel and property
shall be rmph:_:-:.rt-d m i:\-l_mdu:l:ing such sk

Separate (new ) samples shall be used for each of these
feks. Failure g meet thae reguirements if any one if
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these tests indicates that the chisels, punches, or drift
pins do not comply with this Standard,

6.1 Hardness

Hardness determination shall be made in accordance
with ASTMW E 15.

6.2 Impact Test

Imvpact tests are conducted by mounting the subgect
tood vertically with the cutting edge, podnt end, or deift
pin struck face resting against the test object, For chisels,
the test object shall be a steel bar as specified in Table 1.
For punches and drift pins, the test object shall be a
steel plate of the hardness specified in Tables 2 and 3,
respectivedy. The test object shall rest on a steel block
weighing not less than 200 Ib. A test weight having a
diameter not less than (L3753 in. langer than the struck
fage of the tool being tested shall be dropped from the
heighl‘ amd for the number of higs s-n-qil"ir;'d in the appr-
priate table {Table 1, 2, or 3} for the type of tool, The
test weight shall have a striking face hardness of 45 HRC
to 6 HEC or equivabent and shall be dropped squarcly
onte the subject tool's struck face. The test object shall
be moved after each drop of the weight, There shall be
no chipping or spalling of the cutting edge, point end,
or struck face and no cracking of the chisel, punch, or
drift pin as a result of the test. MNormal deformation at
either end = p-rrm:ilil:'d.'

6.3 Bending Moment Test for Drift or Lining-Up
Punches

With thi= Frun:h s-upp:_:-ﬂe:d rest rmore than 1,25 im. friem
the point end, pivoted on a cylimdrical fulcrum that is
lescated ome-third of the taper length from the poing end,
a bending moment is applied by a static force at the
nid poist of the body with the force acting substantially
at right angles to the axis of the body, The diameter of
the fulcrum shall be approximately twice that of the
punch cross-section at the point of contact and oriented
at right angles to the axis of the punch. The punch must
show ab least 20 r_h-'g Fltrmam:nl' deformation without
fracture (see Fig. 5).

6.4 Handle Static Force Test

Handles of assembled chisels and puncies shall not
break, Inosen, or otherwise fail when subjected toa force
of 150 Ibf while

fm} the chisel or punch body is locked securely in
the test fixfbure with the struck face up and the handle
extended in the horizontal plane

b the static force is applied vertically at a point on
the handle measuring 10 in. feom the top of the tool (=ee
F'lgs. foamnd T)

! The atriking test is 5o severe that a degree of permissible defor-
mation, sisch as denling of the sirsck face ard bending of pin or
I.i‘wr'. can e anbicipated. A mikch kess severe besl woukd avokd
this, bt it would not prowide the level of safety assurance desired .
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Table 1 Impact Test Parameters — Type | Chisels

Drop
Height
Drap of Humber
Chisel Cutting Weight, Weight, af Tost Bar
Class Edge Width, in. 1] Im. Hiis Shape and Material Hardmess
1,2, and 3 w 0,375 10 -] 20 0.25 in. diameter rod, A5 01 331-35 HRC
(375 to < 0.5 10 10 20 0.25 in. diameter rod, ASI 01 13-35 HRC
=54 10 k1] 2 (.25 in. dismeter rod, AS| 01 313-35 HRC
& ard 5 AN sizes % 1 10 Eectangular, 0.7% in. minimum H0-85 HRA
thickness and at least
a.25 in. wider than chizel
cutling edge, SAE-AISI
11 8-1030
& AN s 10 [ 1i] 10 Bectangular, GUF% in. minimum 25-%0 HRC

thickness snd at l=ast 0.25
in. wider than chisel cutling
edge, SAE-AIS| 10181030

GENERAL HOTE:  For further infomaation about AIS desigrations, conbact Iran and Steel Sociely, £10 Commaonwealh Drtee, Warnendale, P
15086

o
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Table 2 Impact Test Parameters — Type |l Punches

Momsinal Dinp Test Plabe
Point Size, Drap Height of Mumber  Hardness,
Pumch Class im, [Mote (1)] Weight, [k Waight, in. ol Hits HRC
1 and 7 (Backing-out) 1% 1o <34 bl 15 Hi 4554
=" i k] 21| 4550
7 (Bearing race) The ® R piil 15 Pl 4554
hox i pii M Pl 4554
L i 5 n 4554
e u B pii] M Pl 4554
3 [Cenber <l g 10 'm 253
5 5 15 0 2530
4 (Duift ar linkng:um) s 5 5 i 45=54]
1 ] 1 i 45=54)
i 5 | Pl 45=54)
i T roi] i 5§5=54]
W 14 H i 4554
4 1 H ) B5=54
5 (Pink i 1 5 0 455
o 1 7 i 4554
4 15 1 ) B5=54
T 5 i X 455
e ] M M A5-50)
T 5 g1 H) A5-50)
W% 14 15 M 4554
o 1a k] Hi 4550
") 10 k] 21| 4550
f (Prick) AN siges 5 5 21| 25-30
B (Stasting) e 1 M H 4550
M 2.5 10 21| 4550
% 5 10 21| 45-50
e 10 15 Pl 4550
s 10 pi| Pl 45-50
% 10 35 Pl 4554

NOTE:
[1] Sizes other than those FEted are tested Bo the reet smaler point sipe.

Table 3 Impact Test Parameters — Type Il

Drift Pins

Drep Drap Tessh Plate

Body Waight, Haight of Wiy beer Hardness,
Size, in. Ib Weight, in of Hits HRL
e 5 25 0 25-30
L 10 20 1] 5-10
Lt 0 75 0 A5-50
L 0 75 0 &5=501
1%e 0 I in 45=50
2R
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Fig. 5 Bending Moment Test
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Fig. & Static Force Test for Handle-Held Punches
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Fig. 7 Static Force Test for Handle-Held Chisels

1lin.

- -.} ——

7 SAFETY REQUIREMENTS AND LIMITATIONS OF
USE

[nstructors and emplovers shall stress proper use and
safety in the use of striking tools and emphasize the
necessity to wear and ensure the use of safety gogeles
or equivalent eye protection.

The pubdication Coeide lo Hand Tools — Seleclion, Safely
ler.l.'i_. J'-'n:llrh"r Uae and Care prov e E‘IJidt_'lliﬂﬁ foor thoe s
use of these tools.

fal Metal punches are special-purpose tools designed
and intended only for the uses listed in para. 5.1.2. They
are intended only for marking metal, driving such things
a5 ping amd rivets, or aligning holes in different sections
of material.

(ki Metal drift pins are special-purpose tools designed
and intended only for the uses listed in para. 5.1.3. They
are intended only for aligning heles in different sections
of material.

o} When using a pin, round, starting, or backing-
out punch, the point end diameter of the punch shall
approximate the size of the pin or rivet being driven.

{d} Prick, center, pin, backing-out, and round punches
shall miok b v for prvimg or wrd.ging. Min, prifl-:, and
center punches shall not be used as starting punches,
Prick and center punches shall mok be used for driv-
ing pins,

fek Metal chisels are special-purpose tools designed
and intended for the cutting, shaping, and removing of
metal softer than the cutting edge of the chisel itself,
Such softer materials include cast iron, wrought iron,
steel bromee, COPPET, amd the like. An initial cautious
blow may be used b ascertain the relative hardness of
the stuck |_1|.1-'F_-.|:l|' with 5u|'.|.1¢|_-1:|1.1r:nl examination of the
cutting edge. To avoid possible eve or other bodily injury,
chizels shall not be used to cut objects ag hard or harder
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than the chisel cutting edge, such as stone or concrete.

i) Chizels shall not be used fir prying or wedging.

(b Dritt or lining-up punches and doft pins ane spe-
cial-purpose tools intended for aligning holes and shall
not be used for deiving metal or other hard objects.

) A hammer should always be used with the striking
face parallel with the struck face of the chisel, punch, or
drift pin. Glancing blows, oversirikes, and understrikes
should be avoided. Mo surface of a chisel, punch, or
drift pin shall be struck other than the struck face. The
._'-:I:ri]-ring tovicel sk thi appropriate size whall have a diamater
not less than 0375 in. larger than the struck face of the
punch or drift pin.

il Safety goggles, or equivalent eye prodection con-
forming toe AMNSI Z57.1, shall be worn by the user and
all persons in the immediate area in which any chisel,
punch, or drift pin is being used to avoid possible eye
injury from flving olbjects.

(i Chisels, punches, and drift pins shall be inspected
prior to each use and their use discontinued at the first
sign of bending, chipping, or cracking of the point end
or the struck face,

(k) Except as indicated in paras, 7{l} and F{m), no
area, section, o portion of a punch, chisel, or deift pin
shall be ground, welded, treated by reheating, or other-
wize altered from the original condition as furnished by
the manufacturer.

il Az dulling of the cutting edge or point end ooours
from tool usage, it shall be redressed o its original con-
tour only by the use of a whetstone or hand file.”

1 ks urederstond that industrial users with adu,'r.n.m- factlighes
aimed pmp-.:-rl:.-'l:r.all'._ﬂ prests el mmay choeise o redress oF n.mh.uip-,-n.
thiesa Ieels by cdbier means withowt altering the metallurgical ¢har-
acteristics af the toals.
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fm) Any mushrooming of the tool-struck face shall
be promptly redressed to the original contour by use of
a whetstone or hand file.®

) Handles shall be inspected prior o each use, and
thnan damagﬂ:rl shall ba rq'.llm:tld. The handlies of tooks
shall be free of splinters or cracks and kept tight in the
food. Replacements shall withstand the test requirements

il

specified in para. 64 and be equivalent to the original
handle in size and quality,

i Chizels and Fruni:hl-:.:«: with handles shall not be
swung against the work but rather held by the handle
writh thie tol om the work and strock with a hammier of
the appropriate size [see para. 7{h)].
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NAIL SETS

1 SCOPE

This Standard provides performance and safety
requirements for nail sets that are intended primarily
for setting unhardened finishing nails below the surface
of the material being nailed.

This Standand may be used as a Euirjr n ml-rd'ins_.
testing, and wsing the hand tools covered. It ks also meant
B SETVE A% 3 guidt_ﬂ. in dmll.q'.!ing manuals and pusters
fior training personne] in safe practices.

This Stamdard may beused as a goide by state authori-
ties or other regulatory bodies in the formulation of laws
or regulations. It is also intended for voluntary use by
establishments that wse or manufacture the twols cov-
eresl. Tt i3 not the purpose of this Standard o specify
the details of manufacturing,

The methods employed to ensure compliance with
this Standard shall be determined by the proper regula-
fury or administrative ﬂul"|'||_1ri+_'|-'.

2 CLASSIFICATION

el Type I; ome-piece nail set (see Fig. 1)
(il Ty 11 self<centering (center punch) nail set {see
Fig- 2)

3 REFERENCES

T ﬁ:-l]uwing iw o lisk of puhlicaﬁl:_ms referenced in
this Standard.

AMSI 871, Practice ﬁ;r{}ccupnl:iuna] and Educatiomal
Eve and Face Protection

AMSI Z535.4, Product Safety Signs and Labels

Fublisher: American Mational Standards Institute
{ANSI), 25 West 43rd Stoeet, Mew York, MY 10006

ASTM E 18, Standard Test Methods for Rockwell
Hardness and Rockwell Superficial Hardness of
Wetallic Materials

Fublisher: ASTM International (ASTM], 100 Barr Harbor
Dirive, PO. Box CA00, West Conshohocken, PA
1594282559

Cuide to Hand Tools — Selection, Safety Tips, Proper
Use and Care

Pubklisher: Hand Tools Institute (HTTI, 25 MNorth Broad-
way, Tarrybown, MY 10591
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& DEFINITIONS

bowdy: the portion of the nail set between the head and
taper, used for holding during nail setting operation.

chiomfer: the angled flat surface, or equivalent radius,
encircling the perimeter of the struck face and of the
point end encircling the cup.

caip: the conical, concave relief at the center of the point
end of the nail zet (not normally provided on self-center-
ing mail ek,

ciep edge: the edge formed by the intersection of the cup
and the chamfer surfaces (not normally provided on
self-centering nail sets),

aquivnlent: indicates alternative designs or features that
wiill provide an equal degree of safety,

hend: the portion of the nail set between the struck face

and the body,

pieech: the movable, struck member of a self-centering
nail set.

sinfety messager the information imprnted on or affixed
to the mail set that is intended to promote safity
shall: indicates mandatory requirements of this
Standard.

shoald: indicates if a provision s of an advisory nature
or is stated as a recommendation.

struck fircie: the end directly opposite the point end exclu-
sive of the chamfer.

faper: the poction of the nail set between the body and

the point end chamfer and having a gradually reducing
cress~sectonal area.

5 REQUIREMENTS

Mail sets shall withstand the tests specified in sec-
Lian f.

5.1 Design

5.1.1 Typel Mail sets shall have a chamfer and cup
surface on the point end for setting unhardened nail=s
below the sudface of the matedal being nailed and a

struck face on the opposite end.,

51.2 le'pE- Il. 5:'||:~n:n|:r:rin5 nail 2oty shall have a
body with an internal movable punch. A cup point may
be provided on the punch point end. A returm method
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Fig. 1 Type | Nail Set

~ Taper Haaxd o
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i
- @
Optional Head Dasign

Fig. 2 Type Il (Self-Centering) Nail Set

Body

il

Punch
~/

R Y

shall be provided to hold the punch in the metracted
posibion.

5.1.3 Struck Face. The struck face shall have a flat
or convex shape and a chamfer of approximately 45 deg
or equivalent radivs all around the perimeter, The lesser
chamfer width {see Fig. 1) shall be equal to approxi-
mately ane-fenth of the divmeter of the strock face, For
example, if the struck face diameter is 0.25 in., then the
beser chamifer width will equal approximately 0,025 in.

5.2 Materials

Materials used in the manufacture of nail sets shall
be such as to produce nail set= that meet the requirermnents
herein. Mail sets shall be free of manu facturi g and rmate-
rial defects, such as seams that would jecpardize sound
comstruction, and free of nonfunchional :'GI'IEFFI' t:rlgl::«: ar
surface roughness that could inflict personal injury
when handling the tool.

“~ Fatisrn Spring

5.3 Hardmess

Hardness of the point end shall be 48 HRC to &) HRC
or equivalent for at least 0L125 in. from the point end.
Hardness of the struck face of the nail set shall not
exceed 44 HEC or equivalent,

& TESTS

Tests required herein are inherently hazardous; ade-
quate safeguards for personnel and property shall be
emploved in conducting such tests. Separate (new] sam-
Frh::-: shall be vsisd for each of these tesks. Failure o mest
the requirements of either of these tests indicates that
the nail sebk ame ot in mmpl:ian:e: with this Standard.

6.1 Hardness Determination Test

Hardness determination shall be made per
ASTM E 18,

3

Capmight ASE irsradaral
Prowicie bg 5 undee ioerss il ASUE
o2 e ETion Cf BT O PR e s o G

LivssrieitiaF T Torrwmingesa /50 i 4850000
et b P, 50 B0 O 14 5 DT



ASME BLO7.410-3008 (B107.49]

6.2 Impact Test

The mail set shall be mounted vertically with the point
end resting on a steel plate that is on a rigidly supported
stee] block weighing mok less than 200 Ik A weight of
1.0 1k having a striking face hardness of 45 HRC 1o
) HREC or equivalent shall be dropped, unrestricted
20 times in such a manner that each drop applies the
full Force of the w::.igh.i' EI=|_1-'I?II'I:'|}" o the streck face. T}'pi-
cally, the weight is cylindrical and is dropped through
a seamless tube or pipe slightly larger in diameter than
the weight. For nail sets with a point diameter wp to
0.063 in., the weight shall be dropped from a height of
100 in. For point diameters greater than 00063 in., the
weight shall be dropped from a height of 180 in. The
test plate shall have a minimum thickness of 025 in.
with & uniform hardness of 25 HRC to 30 HREC or equiva-
bent and shall be moved after each drop of the weight
e make a new impression. The point end or struck face
shall neither ;hip nor 5pﬂ|l, amad the mail set shall neither
crack nor bend as a result of the test. Mormal deforma-
tion at ether end s Fltrm:iﬂt_‘.rl.'

7 SAFETY REQUIREMENTS AND LIMITATIONS
OF USE

[nstructors and employers shall stress proper wse and
safety in the use of nail sets and shall emphasize the
necessity to wear and ensure the use of safety goggles.
The publication Gade fo Howd Torls — Selection, Safety
Tips, Proper Use and Care provides guidelines for the safe
use of these tools,

fa) Mail sets are special-purpose tools designed and
intended only for the specific use of setting unhardened
nails below the surface of the material I'Jl:iTIE mailisd.

T avaid Fr:_m-rihh' e ather hl;,ar]i|_'|-' :inl'ur_!.-l. nail
sels shall nol be used to strike hard or hardened objects,
such as rocks, bricks, conenete, MASHITY nails, amd other
hardened nails or steel tonls,

! The striking test is s severe that a degree of permissible defor-
makion, sach as denting of the strck foe, can be anticipated, A
it biss seviene fest woubd robcanse this, bod it wioald noet provide
the level of safely assurarge desired
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fch A striking tool always should be used with the
striking face parallel to the struck face of the nail set.
Glancing blows, oversirikes, and understrikes should
b avoaded. No surface of the nail et other than the
struck face shall be struck. The striking tool of the appro-
priate size shall have a diameter not leas than 0375 mn.
larger than the struck face of the mail set,

fill Mail sets shall mot be used for prying, wedging,
or aligning holes.

fel matety gogeles or equivalent eye protection con-
forming ko AMSI ZE7.1 shall be worn by the user and
all persong in the immediate area in which any marill st
is being wsed to avoid possible eye injury from flying
objects.

() Mail sets shall be inspected before each use, and
their use shall ke discontinued at the first sign of bending
of the mail set or chipping, mushrooming, or cracking
of the point end or struck face.

gl Mo part of the nail set shall be grownd, welded,
treated by reheating, or otherwise altered from the origi-
nal condition as furnished by the manufacturer,

() The body of a self-centering nail set i placed over
the protruding unhardened nail, and the punch is struck
with the appropriate hammer to set the nail below the
surface of the material being mailed. The appropriale
hammer shall have a striking face of approximately
0.375 in larger in diameter than the struck face of the
nail =el.

{1} Each ]11.1n|;'|'|l. F3Fa r.u:rmi'l'l:'ins, shall b= 5l'ﬂm]'.|r;'rl,
labeled, or otherwise marked by the manufacturer with
the following safety message of equivalent:

Pictorials are an acceptable equivalent. This safety
message shall be located ina position that will not inter-
fere with the quality or performance of the ool The
principles set forth in ANSI Z535.4 shall be used as the
guide for alternate, equivalent methods of labeling,

WARNING
WEAR SAFETY GOGGLES
USER AND BYSTANDER
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BRICK CHISELS, BRICK SETS, AND STAR DRILLS

1 SCOPE

This Standard provides performance and safety
requirements for brick chisels, brick sets, and handbeld
star drills. Brick chisels and brick sets are intended spe-
cifically for wse in scoring and cutting brick and masoney
block. Star drills are infended for use in rlri]lins bl
in brick, tile, concrete, or stome, Inclusion of dimensional
data in this Standard does net mean that all products
described herein are stock production sizes, Consumers
should consult with manufacturers concerning lists of
stock production sizes.

This Stamdard mayv be used as a guide by state authori-
ties or other regulatory bodies in the formulation of laws
or regulations. It is also intended for voluntary use by
e=tablishments that manufacture the tools covered, This
Standard is also meant to serve as a guide in developing
manuals and pl.re_-:l:t::rs- fosr I:Inin.ing pr;'rm:_:-nm:l b work
safelw

2 DEFINITIONS

S Figs. 1, 2, and 3.
bevel: the angular portion of the brick chisel, brick set,
or star drill adjacent to the cutting edge and extending
i the taper.
body; the straight portion of the chisel or set betwoen
the chamter and the taper, or the straight portion of the
star drill between the chamfer on one end amd the taper,
flute, and the flute side on the other end.
chamfer; the angled flat surface or equivalent radius
between the struck face and the body of the brick chisel,
brick set, or star drill enciscling the perimseter of the
struck face.
crtting edger the edme formed by the bevel or bevels at
the end opposite the struck face.
equivaiend: this word is understood ko mean albernative
designs or features that will provide an equal degree of
safety and performance.
JMate: the rounded groove of the star drill between any
fiwo adjscent tapers extending to the body and bevels.
Make sute: the portion of the star drill adjacent o the
taper and extending from the body to the bevels,
fandield zlar drill: a star drill intended o be held by
its oy
pray; this word is understood to be permissive,
rownded head: an equivalent design for the struck face
and chamfer portion of the brick chisel, brick set, or
ukar drill.
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sfety miessrger the information imprinted on or affixed
b the brick chisel, beick set, or star deill that 15 mtended
to promaote safety,

sl this word is understood to be mandatory.

showilds this word is understood to be advisory,

ik _.I';'Pf.'t'.' this Fm,:rfiqm af the brick {h‘is-l:_'L brck set, or
star drill exclusive of the chamfer and body, at the end
Opposite thae cutting r;'d_g-r.

Fdlrmr.' the r.l|,1r|:i|_1n of thee brick chisel or brick et betwesn
the body and the bevel with a gradually reducing cross-
sectional area, or the portion of the star drll between
the flute and the flute side extending from the body to
the bevels with gradually reducing cross-sectional area.
pset head: the portion of the body having an enlarged
cross-sectional anea at the struck end of the tool inchud-
ing and underlying the struck face.

3 REFERENCES

The following documents are referenced in this Stan-
dard. The latest available edition shall be used.

ANSIZRT 1, Practice for Occupational and Educational
Eye and Face Protection

ANSI Z535.4, Product Safety Signs and Labels

Publisher: American Mational Standards Institute
(AMNSI), 25 West 43rd Street, New York, NY 10036

ASTM A 2954 XM, Standard Specification for Steel
Bars, Carbon and Alloy, Hot-Wrought and Cold-
Finished, General Requirements for

ASTM A 322, Standard Specification for Steel Bars, Alloy,
Standard Grades

ASTM A 331, Standard Specification for Steel Bars, Alloy,
Cobd-Finished

ASTM A 576, Standard Specification for Steel Bars,
Carbon, HI;_:-‘l'-'h‘l"l'l,l‘lJEl‘Lt, ﬁ:ﬂﬁ:ial I::_}ua|i+_l,r

ASTM A BEL, Standard Specification for Teol Steels
.-ﬁ.|]|_1}'

A5TM E 18, Standard Test Methods for Rockwell
Hardness and Bockwell Superficial Hardness of
Metallic Materials

Fublisher; ASTM International (ASTM), 100 Barr Harbor
Drrive, PO, Box CF00, West Conshohocken, PA
THI25- 2959

Cuide to Hand Tools — Selection, Safety Tips, Proper
Uze and Care

Publisher: Hand Tools Institute (HTI, 25 North Broad-
way, Tﬂn'_!.'h_:-wn. MY 10501

LivssrieitiaF T Torrwmingesa /50 i 4850000
et b P, 50 B0 O 14 5 DT



ASME B1O7.410-2008 [B107.50]

Fig. 1 Momenclature for Brick Chisel and Brick Set
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Fig. 3 Momenclature for Star Drill
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4 CLASSIFICATION

fal Tupe I brick chisel
itk Tige II: brick set
fed Type I star drill

5 REQUIREMENTS

The illustrations shown herein are descriptive and
not restrictive, and are not intended to preclede the
manufacture of brck chisels, brick sets, or star drills
that are otherwise in accordance with this Standard.

5.1 Design

fal Brick chisels and brick sets shall have a cutting
edge on one end and a struck face on the opposite end
tr be struck by a ball peen, hand drilling, or engineer's
hammer of the appropriate size. The hammer of the
approprisbe siee zhall have a ._hd'r.il::ing Face nat less than
0,375 im. larger in diameter than the struck face of the
chisel or set.

1) Brick chizsels shall be designed for cutting brick
and masonry block and shall have bwo bevels that create
the cutting edge (see Fig. 2). Brick chisels shall pass the
fests in paras. 6.1 and 6.2.1.

(21 Brick sets shall be designed for scoring,
adjusting, and trimming brick and masonry block, and
shall have a single bevel that creates the cutting edge
(zce Fig, 2}, Brick sets shall pass the tests in paras, 6,1
and 6.2.2.

(i} Star drlls shall have four cutting edges at one end
for use in drilling holes in brick, tile, concrete, and stone
and a struck face on the opposite end to be siruck by a
ball peen, hand drilling, or engineer’s hammer of I:hr;'
appropriate type and size, The appropriate size hammer
shall have a striking face not less than (0375 in. larger
than the diameter of the struck Face of the star drll. Star
drills may be relieved from the cutting edges to permit

ton of dust and debns from the hole being drilled.
Star drills shall pass thie bessks in paras. &1 and B3

fel The struck face of brick chisels, brick sets, and star
drills shall have a flat or convex shape

) The struck face shall have a chamfer of approxi-
mately 45 deg or equivalent radius all around the perin-
eter with a width equal o approximately one-tenth of
the diameter of the material behind the struck face, For
example, if the body stock size equals 0.50 in., then
the chamfer width [seme Fl_g. 1) will |:h:|ua] appn;_:-:t::imalﬂ:,r
0.05 im.

feb Al brick chisels, brick sets, and star drills shall b
free of monfunctional sharp rdgﬁ-.. puings, and surface
roughness that could inflict personal injury to the user
while handling these tools.

5.2 Materials

fal Brick chisels, brick sets, and star drills shall be
made from spectal-quality, fine-grain, hot-rolled or cold-
finizshed carbon or alloy steel bars, or from an equivalent

material, having good wear-resisting and shock-
resisting qualities and conforming to any of the
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following standards: ASTM A 20/4 290, ASTM A 322,
ASTM A 331, ASTM A 576, or ASTM A 631,

{h) Brick 1_'|'|:is-|:|:-il. brick sets, and star drlls shall be
free of manufacturing and material defects such as
SEAMS, |aps,]:|ip¢_-:s,an|:| cold shuts that wiould ir;ujpm:rdi:.':l:
sound comstruction. They shall conform to the require-
ments for mechanical properties specified in para, 54
and shall withstand the tests described in paras. 6.1 and
621 through &.2.3.

5.3 Finish

Surfaces shall have a rust preventive treatment and
be essentially free from pits, nodules, burrs, cracks, and
other conditions that would adversely affect the per-
formance or safety of the tool. When provided, coatings
shall be adherent, smooth, continuows, and free from
any conditions that would interfere with their protective
value, safety, and function.

5.4 Mechanical Properties

i} Brick chisels and brick sel bevels shall be hardenad
and fempensd to a hardness of 35 HRC to 35 HRC for
a distamce of mot less than (.25 im, from the cutting edge.

() Star drill bevels and tapers shall be hardened and
tempered to a hardness of 53 HRC to 60 HRC for a
distance of not less than 0L62 in. from the cutting edges.

(e} The hardness of the struck face of brick chisels,
brick sets, amd star deills shall ot exceed 45 HRC for a
distance of not less than 1 im, from the struck face,

5.5 Marking

Brick chisels, brick sets, and star drills shall be marked
in a plain and permanent manner with the manufactur-
er's mamee or with a trademark of such known character
that the manufacturer shall be readily determined.
Parking shall be as permanent as the normal life expec-
tancy of the tool to which it is applied {(providing the
marked surface has not been subjected to a fretting or
abrading action) and be capable of withstanding the
cleaning procedures normally experienced during its
intended use,

6 TESTS

SAFETY WARNING:  BMany tests required herein are inherently
hazardous, and adequate safeguards for personnel and property
shall be employed in conducting such tests.

6.1 Hardness Tests

Hardness determinations shall be made in accordance
with ASTM E 18,

6.2 Impact Test

There shall be no chipping, spalling, cracking, dulling,
ar |:u1'ni1'|E oif the {ul:l:ing t‘rjEl_"; W m1.15|'|1'|_1|.|-u'|1.ing or chi P
pimg of the head (struck face); and mo bending of the
tood when tested according to the following procedure.
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Mormal deformation at either end of the tool is
permitted.’

6.2.1 Brick Chisels. The brick chisel shall be
mounted vertically with the cutting edge resting cross-
wise on the largest surface of a rectangular common
brick hm"ing a mindmumm thickness of 2.0 i and o wicdih
of at least 20 in.

The brick shall resct om a solid foundation that ._*:uppurl:«:
the entire brick surface, such as a block weighing not
less than 1000 Tb. A steel weight of 5.0 1b and having a
striking face hardness of 45 HEC to 60 HEC or equivalent
shall be dropped 20 times from a height of 10,0 in.
squarely onto the chisel struck face, The diameter of the
striking face of the weight shall not be bess than 0375 in.
larger than the struck face of the chisel, Typically the
welght is cylindrical and is dropped through a seamless
tube slightly larger than the diameter of the weight. The
test brick shall be moved after each drop of the weight
B T ke A mwewe 'im]'::rmdl.m.

6.2.2 Brick Sets. The impact test for brick sels shall
be the same as the test in para. 621, except that the
weight shall be dropped 10 times,

6.2.3 Star Drills. The <tar drill shall b mownged
vertically with the cutting edges resting on solid con-
creter. The struck Face of the star drill shall be struck
repeatedly by a hammer of the appropriate type and
size [see para. 5.1(b)] until a hole of (05 in. £0L1 in in
depth has been attained. The star drill should be rotated
slightly after each successive hit. Three holes shall be
drilbed.

7 SAFETY REQUIREMENTS AND LIMITATIONS OF
USE

fal Brick chisels and brick sels are special-purpose
toods designed, manufactured, and intended only for
use in scoring and cutting brick and masoney Block.

) Star drills are special-purpose tools designed and
intended only for the drilling of holes in brick, tile,
comcrete, amd stone.

fod To avold possible eve or other bodily injury, brick
chisels and brick sets shall mob bBe vzed to cot metal
chjects or concrete,

{edl A hammer Blowe should al Wiy b struck Sr]ui n:|:.-'
with the hammer face parallel with the struck face of
the brick chisel, brick set, or star drill. Glancing blows,
overstrikes, and understrikes showld be avoided,

fep Mo surface of the brck chisel, brick set, or star
drill other than the struck face shall be struck. The ball
peen, hand drilling, or engineers hammer of the appro-
priate size shall have a striking face with a diameter not
bess than (U375 in. larger than the struck face of the brick
chi=el, brick =ik, or star drll.

! The: striking besl s =0 svere that a desgree nl'wrmmhh: dutliar-
mation, such as denting of the sinsck face, can be anticipated. A
mich bess sevene best weosild avsid this, bBut 0 wouk] st |1|'m'h:||_-
thee level of zafety assuranoe desired.
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() Brick chisels, brick sets, ar star drills shall never
be struck by a bricklayer's hammer,

izl Brick chisels, brick sets, and star drills shall not
be used for prying or wedging,

fhl ﬁaﬁ:‘l‘_'r' 5*155":5 or t‘il1.1:i'|.'?l|t;!l.'l.+ ey privection con-
forming ko AMSI ZE7.1 shall be wormn by the user and
all persons in the immiediate ares swhere any brick chisel,
brick set, or star drill is being wsed to avoid possible
eve injury from fying objects.

(i) Brick chisels, brick sets, and star drills shall be
inspected prior to each use, and their use discontinued
at the first sign of bending of the tool or chipping or
frﬂ:kins aif thes i._-ull'in_g ﬁ.‘lgr o thes struck Face.

(1l Except as indicated in paras. Pik} and Z(l), no area,
section, or portion of the brick chisel, brick set, or star
drill shall be ground, welded, treated by reheating, or
otherwize altered from the original condition as fur-
nished by the manufacturer.

(k) As dulling of the cutting edge oocurs from ool
usage, the cutting edge shall be resharpened or
redressed to its original contour only by the use of a
whetstone or file’

(1 Any mushrooming of the struck face shall be
prompily redressed to its original contour by the use of
a hand file?

(m) Instructors or 1,--n'|r.!]l;,:-:,.'r;':rz;-II ar both, shall stress
proper use and safety in the use of brick chisel, brick
set, or star drll and shall emphasize the necessity o
wiear and ensure the vse of safety goggles, The publica-
tion Crieide bo Hend Tovls — Selection, Safety Tips, Proper
Use aod Core provides guidelines for the safe use of
these lools,

i} Each brick chisel, brick set, and star drill shall be
stamped, labeled, or otherwise marked, size permitting,
with a warning that conveys the hazard and what to do
o avold the hazard. As an example, the following safety
message of equivalent may be used:

At a minimurm, the tool shall be marked with the
Frhras-l;' “Wﬂmins — Waar ._"*i».uﬁ:-l::,.' Guggle.s"' o Ehe albyis
pictogram.

This safety message shall be located in a position that
will not inferfere with the quality or performance of
the tool.

The pranciples given in ANSL Z535.4 shall be used as
A _guirjl: for alternate, t:n:lui\'ﬂlr;'ni' miethods of |:||.'r:;'|'in_5.

WARNING
WEAR SAFETY GOGGLES
USER AND BEYSTANDER

14 ks undersiond that industrial users with .1|.'I|,'r|||.1||,- facilithes
amnd pmp-.:-rl:.- Eradmed p..:-rsu'm'..:-lmn:r'n:hmg_' 10 P Fess oF nl-_:l'.nﬁ,-n.
thiessa Ieeds by cbser masans withowt altering the melallurgicall char-
acteristics of the toal.

LivssrieitiaF T Torrwmingesa /50 i 4850000
et b P, 50 B0 O 14 5 DT



ASME BLO7.410-2008 [B107.53)

ASME B107.52

ures

Tvpe 1l Class 3 Eolling Head Pry

—

Tables

Handle Tensile Force Test Loads

== R e =

Capmight ASE irsradaral
Prowicie bg 5 undee ioerss il ASUE
o2 e ETion Cf BT O PR e s o G

E 2 oacoco0e00caIc0d00300e00603003803

Type Il Prying End Test Specifications ........civaicuiaaiaiiaiiarcaiiaearasiainanas
Tvpe HI Prying End Test Specifications ... ... . .. i,
Point End Test Specifications .. ...coociiciians

Handle Impact Test Specifications ... ... ..

T}'[-‘t' [ Sbruck Batl-PullEr Bars . oo et e e e e e e et e e e
Type I Class 1 Monstruck Multipurpose Bar .
Type I Class 2 Monstruck Ripping /Wrecking ELa-'
Type I Class 1 Close Quarter Pry Bar ... oo onr e ieeiarsresrmeineannannarns
Type Il Class 2 Dhe Setter Pry Bar
Tvpe I Class 3 Handled Pry Bar ... oo oo o ieieris s viarmnrnes e neanns
Type M Cless 4 Finch Bar - . ...coicaicaicinesiiasiaiasrssimireisassssnaissiasssanaass
751 .
Pryimg TEAE . ocuicuims oo nsans o iossoamssnes vas o sss s 188 0as s ias 188184868808 0adns
Porimt Erdd Tt .. o s e e e e
Handbe Iropact Tesk - . cooooisiasioaiommiasiasiansinesiasiasssnsrasiasssssssossns

LivssrieitiaF T Torrwmingesa /50 i 4850000
et b P, 50 B0 O 14 5 DT

43
43
43

44

45
46
db
4
dh
46
40
46
47
44
49

48
L]
48
49
44



ASME BLO7.410-3008 (B107.52)

NAIL-PULLER BARS AND PRY BARS

1 S5COPE

This Standard provides performance and safety
requirements for nail-puller bars intended primarily for
wse in extracting nails, and for pry bares that are intended
for separating, prving, ripping. lifting, scraping, and
aligning applications.

This Standard is intended to serve as a guide in select-
ing and wsing the hand tools covered. It is not the pur-
pose of this Standard to specify the details of
manufacturing.

Thiz Standard is also meant to serve as a guide in
developing manuals and posters and for the training of
personnel in safe practices,

This Stamdard may be used as a guide by state authori-
ties or other regulatory bodies in the formulation of laws
or regulations. It is alse intended for voluntary use by
establishments that wse or manufacture the fools cov-
cred. The methods employed fo ensure compliance with
this Standard shall be determined by the proper regula-
tory or administrative authority,

2 DEFINITIONS

body: straight portion of the bar {excluding the handle
E:ripwhrn Fl-n.n"irl-rr_:l_ln wsed for Eripping r]uring nai|-p-1.1||-
ing or prving operations.

clrisel end: portion of bar having a tapered shape gradu-
ally reducing to and including the prying edge.

claw: nail-pulling end of the bar having a tapered
Veshaped opening for gripping the mail shank,
rqmi'.ﬂl'ﬁ'r:l!‘.‘ the wond ﬁ:iurl"lahlrlzf in this Standard shall be
interpreted to mean altermative designs or features that
will provide an equal degree of performance and safety.
grip: when provided, matenal securely attached to the
body for helding during use,

Erip e the area of thie l'r.:_:l.'l:.-' at the end npposite thi
prving end or point end that the user grips o apply force.
anale: additional material securely attached to the body
to be gripped during use.

Freet: portion of Type [ bar intended to be struck, which
is the outer surface of the curved section of the bar
adjacent o the claw end.

niail-puliling slot: Vshaped slot or opening designed for
pulling nails.
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gt e portion of bar intended for aligning applica-
tions having a tapered round eross-sectional anea.

prying edger edge formed by the tapering of the chisel
e or claw end.

priying end: portion of bar having a chisel end or a
claw end.

.m_,l-'.*f_:.- IS in Formationm :irnprinl:l:d an or affixed fo
the bar that is intended to promote safety.

shall: characterizes mandatory requirements of this
Standard.

shoald: indicates if a provision is of an advisory nature,
or is stated as a recommendation,

softwood; wood of a coniferous tree, eg., fir, pine, or
hemlock.

3 REFERENCES

The following publications are referenced in this Stan-
dard. The latest edition shall be wsed.

AMSI Z87.1, Practice for Occupational and Educational
Eye and Face Protection
AMNSI Z535.4, Product Safety Signs and Labels

Fublisher: American Mational Standards Institute
(AMS0, 25 West 43rd Street, Mew York, NY 100GA

A5TM E 18, Standard Test Methods for Rockwell
Hardness and Rockwell Superficial Hardness of

Metallic Materials

ASTM F 1667, Standard Specification for Diriven
Fasteners: Mails, Spikes, and Staples

Publisher: ASTM International (ASTH), 100 Barr Harbor

Drrive, PO, Box C700, West Conshohocken, FPA
TI2R-24959

SAE 1705, Maotor Yehicle Brake Fluid

Publisher: Society of Automotive Engineers (SAE), 400
Commaonwealth Drive, Warrendale, PA 15096

Cuide to Hand Tools — Selection, Safety Tips, Proper
U=e and Care

Publisher: Hand Tools Institute (HTI), 25 North
Hrc_:.udwa}l;. Tﬂn’:,.'l'l:_m'n. MY 10501
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4 CLASSIFICATION

fal Type I: struck nail-puller bar (Fig. 1)
(bl Type I nonstruck nail-puller bar

(1) Class It multipurpose (Fig. 2)

(2} Class 2: ripping fwrecking (Fig. 3)
{ch Type NI pryv bars

(1) Class 1; close quarter (Fig. 4)

(2] Class 2; die setter (Fig, 5)

(3] Cless 3 handled (Fig, &)

(4] Class & pinch {Fig, 7)

(31 Class 5; rolling head (Fig, 8)

5 REQUIREMENTS

Mail-puller bars and pry bars shall pass the applicable
tests in section b,

5.1 Design

5.1.1 Nail-Puller Bars. Types | and I nail-puller
bars shall be provided with a slotted claw, at one or
both ends of the bar, suitable for pulling nails.

fal Type I nail-puller bars shall be provided with one
o mare struck surfaces.

5 Type 1T mail-puller bars shall be provided with no
struck surfaces, Class | multipurpose bars are generally
flat and thin for accessing tight spaces. Class 2 ripping/
wrecking bars are heavy-duty tools with a prying end
and a mail-pulling end.

5.1.2 Type Il Class 1 Close Quarter. Prv bars shall
have a sharply bent chisel end providing leverage in
limited space applications and a point end for alignement
applications.

51.3 Type Il Class 2 Die Setter. I'ry bars shall
have a bent half-loop chisel end for separating or prving
applications and a straight chisel end for scraping or
Prying.

5.1.4 Type Nl Class 3 Handled. Fry bars shall have

a slightly bent chisel end for separating, scraping, or
prving applications and a handle.

5.1.5 Type Il Class & Pinch. Prv bars shall have a
sli_ghﬂ}r bent chisel end for ﬂ-r.lnraﬁns, y_’rﬂ]’:ing, ar pry-
ing applications and a point end for alignment
?IFF]'J]ile:iiJI'IS-\.

5.1.6 Type Il Class 5 Rolling Head. Prv bars shall
have a formed rounded chisel end that acts as a fulcrums
Fox ]'.|r\vl_1l.-'i-|.‘|t_'! h-uwn_gt- andd a povint el For a]ignrruml: a pr.lli-
cations,

5.2 Materials

Thie marberials vsed in the manufacture of nai|-Fr1.1||1_-=r
bars and pry bkars shall be such as to produce tools
mﬂﬁ.u‘rn:ing tir thie resqui rermenits i this Standard.
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5.3 Mechanical Properties

i} Type I bars, excluding the heel, shall have a hard-
ness of not more tham 55 HRC or equivalent. The beel
shall have a hardness of not more than 44 HRC or
equivalent,

) Type 11 bars shall have a maximum hardness of
48 HRC or equivalent.

ek Twpe I bars shall have a maximum hardness of
51 HREC or equivalent.

5.4 Additional Properties

Bars ehall be frise of nomfunctional wham-rdgt:s poings,
and surface roughness that could inflick personal injury
o the wser or adversely affect performance. Bars shall
be free of manufacturing and material defects, such as
seams, laps, pipes, or cold shuts, which would jeopar-
dize sound construction.

& TESTS

Many tests required herein are inherently hazardous,
and adequate safeguards for personnel and property
shall be employed in conducting such tests. Tests shall
be conduwcted at a temperature between #°F and 90°F

Separate {new) samples shall be used for each of these
tests, Failure to meet the requirements of any of the tests
indicates that the bars do not comply with this Standard.

6.1 Hardness

Hardress determimation shall be made i sccordance
with ASTM E 18,

6.2 Mail-Pulling Test

6.2.1 Type . Six commmon unhardened nails (16d)
corresponding to ASTM F 1667 designation F 1667
MLCMS-11B shall be driven inte a softwood board with
a minimum thickness of 3.5 e 5o that the nail heads
are flush with the board surface, Using an appropriate
size ball peen, hand drilling, or engineer s hammer [see
para, Fall, the claw end of the nail-puller bar is o be
driven into the wood under the nail heads by striking
the hesl so that the ﬂ?-shﬂpl:r_:l 1,1pt_1n'in_5 Erir.w thie nail
shanks. Each nail is to be completelv removed from the
weingd h_-,-' 5ut:v|:t-._-a:;-ri1.'::|}' mgnging the nail shank with the
Weshaped opening of the claw. There shall be noe cracks
i bemid ing of the claw or tips aned mie l:rncl-::ing ar chi p-
ping of the YV-shaped opening,

6.2.2 Type Il Class 1 Multipurpose. Each mail-pull-
ing slot or opening shall completely remove six Twio-
penny commaon nails driven into softwood board with
a minimum thickness of 0,63 in. so0 that the nailheads
are within 0,13 im, of the board surface. Successive Prying
using shims may be required. The test shall be repeated
for EVETY ‘-?-sl'mpm.i 1_1F|-|;-r|.i1'|g or slat that i= dt‘ﬁigﬂt‘d [ T4]
pull mails. The pry bar shall not permanently deform or
hraask.
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Fig. 1 Type | Struck MNail-Puller Bars
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Fig. 2 Type Il Class 1 Nonstruck Multipurpose Bar
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Fig. 3 Type Il Class 2 Monstruck Ripping/Wrecking
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Fig. & Type Il Class 1 Close Quarter Pry Bar
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Fig. 5 Type lll Class 2 Die Setter Pry Bar
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Fig. & Type Il Class 3 Handled Pry Bar
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Fig. 7 Type lll (lass &4 Pinch Bar
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6.2.3 TypellClass 2 Wrecking/Ripping. Six common
unhardened nails {16d) corresponding to ASTM F 1667
designation F 1667 NLCMS-11B shall be driven into a
goftwood board with a minimum thickness of 3.5 . o
that the nailheads are within 025 in. of the board surface.
The prv bar shall be positionesd so that the V-shaped
opening engages the nail shank immediately beneath
the naillead. Each nail shall be completely removed
from the wood by applying force to the pry bar Succes-
sive prying using shims may be required. The test shall
be repeated for every Veshaped opening or slot that is
designed to pull nails. The pry bar shall not permanently
deform or break,

6.3 Type Il Prying Test

Each end of the nail-puller bar shall be fested with
the load applied as close to the opposite end as practical,
as ilustrated in Fig, 9, illustrations {a) and (b). Apply
a slow steady load to the nail-puller bar to meet the
torque specified in Table 1. IF the blade or tp fails or
takes a permanent set, the nail-puller bar has failed
this best.

6.4 Type Il Prying Tests

6.4.1 Prying End Test. The load shall be applied
near the middle of the handle or grip area of the pry
bar [see Fig. %, illusteation (c)]. Apply a slow steady load
to the pry bar to the torque specified in Table 2, If the
blade or Hyp fails, takes a permanent set, or if the handle
lerosens from the pry bar, the pry bar has failed this test,

6.4.2 Point End Test. The load shall be applied near
the middle of the grip area of the pry bar (see Fig. 10).
Apply a slow steady load to the pry bar w2 the minimum
bend angle specified in Table 3. The prv bar shall not
fracture before the minimum bend angle is achieved.

6.5 Handle Solvent Resistance Test

Assemibled pry bar handles shall be fully immersed
in the test fluids specified (new samples shall be used
for each test fluid} for 15 to 200 min at reom temperature,
rerrowed, and let stamd for 24 b bo 28 he Test fluids are

SAE 11703 brake fluid, gasoline, ethylene glycol, and
ethyl alcohol. There shall be no significant swelling nor
surface attack of the material being tested,

6.6 Handle Tensile Force (Pull Apart) Test

Aszembled pry bar handles shall not break, loosen,
or separate from the pry bar when subjected (o the force
specified in Table 4.

6.7 Handle Impact Test (See Table 5 and Fig. 11)

(i) Thee Eost plal:l: ghall have a hardness of 45 HRC o
B} HRC.
) The test plate shall rest on a solid foundation.
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Fig. 9 Prying Test
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Table 1 Type Il Prying End Test Specifications

Kominal Overall Tangue,
Hail-Fuller Bar Type 1l Length, in, |-, min,
Class 1 Mulipurpose Less. than B sat
& and above 2,000
Clats 2 Rippirg'Wmecking Upto 15 1,204
et 15 o 21 2,100
Over T1 2,504

Table 2 Type Il Prying End Test Specifications

Kominal Overall Torgue,
Typee Ml Pry Bar Class Lemgth, in. Bbl-in., min.
Clase 1 Close Quarles Upto 12 1 n]
Chesr 12 wp s 17 i)
Ohwed 17 up o M) 00
Ower 20 1,500
Class I Die Selter 2600
Class 3 Pry Bar With Handle Up to 10 500
Orwer 10 up to 15 1,40
Ower 15 up o 21 1,400
Owgr 21 up to 28 1,500
Ower 28 2,0
Class & Pinch Up to 14 60
Devar 14 up to 15.5 &G0
Cwmr 15.5 up bo 24 1,800
e 24 up o 33 2,500
Ower 313 c 1D
Class 5 Rolling Head (rolling head end) Upto 9 &0
Ower % wp fn 14 1,30
Cheer 14 upto 18 1,400
(hver 18 1,500

Table 3 Point End Test Specifications

Minimam
Bend Angle,
Typs 11l Pry Bar Class Rominal Length, in, deg
Clags 1 Close Quanear All 30
Class 4 Finch all 3
Clags 5 Foling Head Less than or equal 1o 6 20
All athiers i1

GEMERAL NOTE:  Insartion 1o médpaint of taper 20,13,

o2 e ETion Cf BT O PR e s o G
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Fig. 10 Paint End Test Fig. 11 Handle Impact Test
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Table 4 Handle Tensile Force Test Loads
Mominal Acress Flags of Shank, i, Miinbmum Load, Ib
Up fo 1 150
Ahove ' up in 14 e (1]
Anove Y up o Y, 275
Ahowe T, 475
Table 5 Handle Impact Test Specifications
Maximum Elade
Drop Weight, b Drap Height, in. Pemetration
Kominal Blade Widih, in. &} o #0.5 Int Hanale, in.
Ut Y 15 10,0 0.7
Above ' up o g 15 0.0 0.7
Anove By up 10 Ty 15 75,00 0.7
Anove e 15 35.0 o7

fel The striking weight shall fall freely theough a
seamless tube having an inner dimension slightly larger
than the weight.

{ef} The striking face of the weight shall have a mini-
mum hardness of 54 HRC.

fed Impact each sample 20 times,

I:.,F'.l Assembled pry bar handles shall net hrq-ul:.. :r.:u;l:..
nor significantly distort. “Significantly distort” (for the
PuTpse o Hhis fest) mesans an increase of at least 5% in
the handle diameter, either as a uniform or irregular
bulge.

A%

7 SAFETY REQUIREMENTS AND LIMITATIONS
OF USE

Instructors and emplovers shall stress proper use and
safety in the vse of these special-purpose tools and shall
emphazize the necessity to wear and ensure the use of
safety gogeles. The publication Guide to Hond Tosls —
Seleckion, Safehy Tips, Proper Use aond Care provides guide-
linees. fior safe wse of these tools.

(1) The Type | nail-puller bar is a special-purpose
kol r]r.:-:igrn:«l.‘l and intemsded |:_5-1'||_-r' fsr tha wt_ﬂ'iﬁf s
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of extracting embedded nails from wood. The claw is
intended to be driven info the wood under a nail head
by striking the heel with an appropriate hammer such as
aball e, hand rJ.ri]IirlE hammer, c_:rrnp'm:l:r's harmmaer
with a striking face diameter at least 0.375 im. larger
than the heel of the nail-puller bar. A nail hammer shall
not b2 used to strike a mail-puller bar, (The striking face
t5 too small and may chip.) A pipe extension or other
form of “cheater”™ to increase the leverage of any nail-
puller bar shall never be used.

i Type I nail-puller bars are not intended to be
skruchk,

{c) Type LI pry bars are special-purpose tools
designed and intended only for the specific use of sepa-
rating. prving, ripping, lifting, scraping, and aligning
applications. A pry bar is not intended to be struck,

fd) A hammer blow should always be struck squarely
with the hammer face paralled to the heel, Glancing
Blows and overstrikes and understrikes should be
avoided. Mo other part of the nail-puller bar should be
siruck.

feb Safety gopgles or equivalent eyve protection con-
forming to AMNSL ZA7.1 shall be worn by the user and
all persoms in the immediate aren in which any nail-
puller bar or pry bar i= being used o avold possible
in"'ur].' frimm ﬂ:r'ins 1_1'|'.|jr;~|_'|:s.
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(f) Bars shall be inspected prior to each use and their
use discontinued ak the first sign of cracking, chipping,
mushrosming, or bending.

iz} Handle geips that have loosened shall be repaired
or replaced.

) Mo part of the bar shall be ground, welded, treated
by reheating, or otherwise altered from the original con-
dition as furnished by the manufacturer.

fil A pipe extension or other form of “cheater™ to
increase the beverage of any bar shall never be used.

(i) Each bar shall be stamped, labeled, or otherwise
marked by the manufachurer with the following symbaol
and sabety message, or equivalend:

This safety message shall be located in a position that
will mot interfere with the quality or performance of
the tocl.

The principles set forth in ANS[ 25354 shall be used as
the Euir_:lt_' for a]l:r;'rnﬂl:l:ll 1_-1:|1.1:i'|.'n|t_-.n.+ methinds of |a|.'rt_-:|i115.

WARNING
WEAR SAFETY GOGGLES
USER AND BYSTANDER

LivssrieitiaF T Torrwmingesa /50 i 4850000
et b P, 50 B0 O 14 5 DT



ASME BLO7.410-3008 (B107.59]

ASME B107.59

Scope
Defimitions. . ... .. ... .. .............
Relerences, . .. ... ... ..

1
:
E

Figures
1 Mamenclature for ._"':-'I'ril-:ing Wl

2 Momenclature for Slugging Wrenches ..,

3 Struck Block Cross-Section ... ...
4 Impact Test Setup ..... ..,

Tables

1 Wrench Applications ................
2 Impact Test Specifications ...........

Capmight ASE irsradaral
Prowicie bg 5 undee ioerss il ASUE
o2 e ETion Cf BT O PR e s o G

51

LivssrieitiaF T Torrwmingesa /50 i 4850000
o o s, 55 MO0 i 5 DT

a5l
52
54
k]

E



ASME BUO7.410-3008 [B107.59]

SLUGGING AND STRIKING WRENCHES

1 SCOPE

This Standard provides performance and safety
requirements for slugging and striking wrenches that
are intended for torquing of fasteners.

This Standard is intended to serve as a guide in sebect-
ing;, testing, and Lsing the hand tools covered bemein, Tt
s not the purpose of this Standard to specify the details
of manufacturing,

This HMandard is al=o meant to serve as a guide for
the development of manuals and posters and for training
pl;':l':il,ll‘ll'll:l b weork saIH:,r.

2 DEFINITIONS
e Fi_gs. 1 and 2

box end: portion of wrench that engages axially with the
hex head of a threaded Fastener

|ﬂ'n:ir.u_|'i-'r. nngled qurkace or l_"l.'ll]il.-'ﬂ]t,'l'll: radiug mir:l:ing
the perimeter of and breaking the sharp cormers of the
struck face.

euivalent: characterizes altermative designs or feabures
that will provide an equal degree of performance and
safety.

ey the wond sy in this Standard shall be interpreted

i indicate a foresecable or allowable nonmandatory
condilion.

safely message: information imprinted on or affixed to
the wrench that is intended to promote safety,

shall: refers to a mandatory requirernent.

shwnk; portion of wrench between the box end and struck
block,

shild; characterizes a provision to be a recommen-
dation.

strick bock: portion of wrench opposite the box end
having a square or rectangular cross section that includes
the struck faces.

strieck face: surface of struck bleck exclusive of the cham-
fer that is intended to be struck with a striking tool while
torquing fasteners,

struck foce cronees convex shape or radivs of the struck
face (iF provided).
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Fig. 1 MNomenclature for Striking Wrenches

Langth 4#'

Fig. 2 MNomenclature for Slugging Wrenches
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3 REFERENCES

Tha feslbowwi ng r.luH ications are refereniced in this Stan-
dard. The latest edition shall be used.

ANSEZBT.1, Practice for Oceupational and Educational
Eye and Face Protection

Publisher: American National Standarcds Institute
(AMSI, 25 West 43rd Street, Mew York, NY 10056

ASME BL107. 100, Wrenches

ASHAE B107.17M, G.!Etﬂ. Wreneh l._']pt-nings-, Eoferemire

Fublisher: The American Society of Mechanical
animm{AEMFJ.Thrﬂ Park Avenue, Baw "l"l.n:rl-c.. MY
1001 6-5990; Order Department: 22 Law Drive, O, Box
23000, Fairfield, M OFHIT-2300
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ASTM E 18, Standard Test Methods for Fockwell and
Rockwell Superficial Hardness of Metallic Materials

FPublisher: ASTM International (ASTM], 100 Barr Harbor
Drive, PO, Box C700, West Conshohocken, PA
189428- 2054

Cuide to Hand Tools — Selection, Safety Tips, Proper
Use amd Care

Publisher; Hand Tools Institute (HTT), 25 Morth Broad-
way, Tarrytown, MY 10591

4 CLASSIFICATION

Se Table 1.

faal T_l,rr:ll' i: :«:|1.155'in_5 wrench {sl:ra:ighl: slunk]

ikl T_l,rlrh" Il sluggins wrench [pffset shank)

([ Ty;m' HI- ﬂ'ril-:ing wrench [5|i5|‘|l]}- ﬂnE]rr_:l shank
and large offset)

5 REQUIREMENTS

5.1 Design

Slugging and striking wrenches shall have a box end
for turning fasteners, a shank, and a block at the opposite
end to be struck by a striking ool of the appropriate
fvpe and size The appnl-r.!ri:llr;' .:dT.il-::inE Iw|.. such as a
ball peen hamrmer, blacksmith's hammer, maul, or sledge
shall have a 5|:riki1'|g face diameter not less than 00375 .
larger than the struck face width of the wrench [see
Fig. 3).

Typical stvles of slugging and striking wrenches are
shown in Figs, 1 and 2. Slugging wrenches generally
have thicker cross-sections than striking wrenches and
are intended for withstanding heavier bloavs. The stvles
covened by this Standard are not limited to those named
o illustrated.

The struck faces of slugging and :«:I:ri]-rin_g werenches
shall have a crowned or a Aab surface. The struck faces
o 5|u55ing ancd 5|:riki1'|g wrenches dhall have a chamfer
of approximately 45 deg or equivalent radivs around
thae perimeter h.a'..':in.g a width l;'qual tos appnm-:imal:l;ll:.-'
one-tenth the struck face width (see Fig. 3). For example,
if the struck face width is 100 in., then the chamfer
width would be approximately 0,10 in,

All slugging and striking wrenches shall be free of
nonfunctional sharp edges, points, and surface
roughness that could inflict personal injury when han-
dling the tool, They shall conform to the requirements
for mechanical properties specified in para. 5.3 and shall
weithatamd the impm:l: bt 5p1_-|._—il".i|:d mn prara, G4,

5.2 Materials

The materials used in the manufacture of sluggzing
ancd :«:I:ri]-:.'in_g wreriches shall be such as bo pn;_:duw 5|ugh
ging and striking wrenches conforming to the reguire-
ments specified herein.
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5.3 Mechanical Properties

Slugging and striking wrenches shall be through hard-
emed and tempered to a maximum hardness of 44 HEC
or equivalent.

5.4 Markings

Eachwrench shall be marked ina plain and permanent
manmer with the nominal wrench opening and safety
message. See para. 7l

5.5 Wrench Openings

Wranch openings shall be such as toensure acceptance
when gaged with gages conforming ko ASME BIO7.17M.

& TESTS

SAFETY WARNMING: Many lesls required herein are inherendly
hazardows, and adequate safeguards for personnel and propesty
shall b employed in conductng sech tests. These bests ane
deskgned bo evalisale the tonls and materlals and do nat condone
the use of the tenls in an environment or manner inconsistent
with safe use af the torls

Slugging and striking wrenches shall be capable of
mieeting the tests specified in paras, 6.1 and 6.2, Separate
(rew) wrenches shall be wsed for each test. Failure to
miget the requirements of the applicable tests indicates
that the wrenches do not comply with this Standard.

6.1 Hardness Determination Test

Hardness determination shall be made in accordance
with ASTM E 18.

6.2 Impact Test

Sample wrenches shall be subjected to the impact test
in para. 521 or 822, depending on the style of wrench.
All three wremches shall b evaluated at the conclusion
of the test. The struck block of the wrenches shall not
crack or chip. There shall be no visible bending of the
shank or twisting of the box ends in excess of 5 deg.
There shall be no cracks evident on any portion of the
wrenches. The wrench openings shall mot slip on the
mandrel, Mormal deformation of the struck face and the
box end of the wrenches is permitted '

6.2.1 Slugging Wrench, Three samples of the same
style and size slugeing wrench shall be mounted on a
hexagonal mandrel with the middle wrench offset 3 deg
with respect bo the other wrenches. The hexagonal man-
drel shall meet the requirements of ASME BL07,100 as
applicable. Steel shims 0.25 in. thick shall be placed
under the heads of the two wrenches on the ends of the
mandrel, and the assembly clamped at each of these
heads to a rigidly supported steel block weighing not

U The test s 5o sevene that a diegree of |'r¢rmhq-_;ll'-ln,- defoemation
sich as the denting of the bax end wrenching surfaces and the
struck Fice can be ant In:ir.uh‘-d. A misch kess sevene best wosld avokd
thils. bt it wonld not presdde the level of safety assuranos desired-
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Table 1 Wrench Applications

Slyle Type Applicstion
Slugping mrench | Detigrsed Mor use in applicaticnd where harey shock or
[sraight shankh impact froom & hammer or sledes is required 19

Slugging wrench I
|edlsel shark)

Striking wrench m
[slighily angled
shank and karge

affsed]

lonsen or sef lage nuts of lasterers. Shoukd be
used when the toruing force can be apolied dinsctly
in the plane of the lastener,

Desigred lor use in applications where hesy shock or

impact from & hammer or sledge is required to
lonsen or sef barge nuts or fasteners, Shoukd be
used when fastener clearamce Is restricted and the
torqusing foroe cannat be applied directly in the
plane of the fastener,

Desigred for use in applications whare shock or

impact friom 3 hammer or sledge is needed to
tighten or koosen nuts ar fasteners. Cffset allows use
wihere fastener clearmmce s resincked. Should be
used when the forquing force cannot be applied
directly in the plare of the fastener,

Fig. 3 Struck Block Cross-Section

'Ehamf-ur width

Crgss Section

!
J:“

I

Charmfar

Fasdius

Flat struck surface é J'
Struck faca l:ruwn

Cross Section

h‘“ﬁ-— Struck face width ——

Struck Block
With Flat Struck Surface)

bess than 400 Ib. The drop weight shall have a striking
face hardness of not less than 45 HREC or equivalent nor
more than 60 HEC or equivalent and shall be dropped
squarely onto the struck face of the middle wrench. The
sl'riking face diameter of the r]n;,:lp wt-:ighl: shall nod be
less than 0,375 in. larger than the struck face width of
the wrench '|'.Ir'in_5 struck e Fig. )

Typically, the drop weight is cylindrical and is
dropped through a seamless tube slightly larger in diam-
eter. Drop weights and drop heights are listed in Table 2,
The drop weight shall be dropped 100 times onto the
struck face of the middle wrench (see Fig, 4 for illustra-
B of impact test setupl. Alternate methods of striking
the wrench may be used if the required impact energy
in Talle 2 is satisfied.

6.2.2 Striking Wrench. Three samples of the same
sivle and size wrench shall be mounted and tested using
thar s np]'mrﬂi'us and method wsed in para. ﬁ.'-_'.'l.,
except the drop weight shall be dropped 20 times onto
the strack Face of the middle wrench. r.iln:_:-p weighh:- and
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Strock Block
(With Struck Face Crowm)

drop heights are listed in Table 2, Alternate methods of
striking the wrench may be used if the required impact
eneTgy in Table 2 is satisfied,

¥ SAFETY REQUIREMENTS AND LIMITATIONS OF
USE

) Instructors and employers shall stress proper use
and safety in the use of slugging and striking wrenches
and shall emphasize the necessity to wear and ensure
the use of safety gogeles or equivalent eye protection.
The publication, Griade fo Haoed Tools — Selection, Sofefy
Tips, Proper Use and Care, provides guidelines for the
safe use of hand tools.

b} Slugging and striking wrenches are special-pur-
poest toods designed and intended only for use with
heavy-duty fasteners where shock or impact is needed
to fully tighten or loosen {see Table 1).

i To aveid possible eve or other bodily injury, slug-
ging and striking wrenches shall be used only for the
purpeese ﬂ'n:«l:il:it_-.d. in para. 7ihi.
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Table 2 Impact Test Specifications
Impact
Rominal Wrench Dirap: Weight, Drop Height,  Emengy.
Wrench Style Opening, in. Ik It [bd-F
Slugging (offset amd sirzight Less than 2 10 10 140
chank), Types 1 and || A1 benst 2, bu less 15 10 150
than 2%
2%, or greater b 15 360
Striking Type M Less tham 1% 5 3 25
A7 beast 1%, bud less 10 5 50
than 2%
2%, or greater 10 10 100
Fig. & Impact Test Setup
b
1-_-—--.-_""‘
Walght
| — - /
] ~ Middle wrench to be hanzontal

fdl A striking tool should always be used with the
sl'riking faris r.lnra]l#] b the strock face of the wrench.
Glancing blows, overstrikes, amd understrikes should be
avioided. Mo surface of the weench other than the struck
face shall be struck. The striking tool of the appropriate
size shall have a siriking face diameter nokb less tham
0,373 in, larger than the struck face of the wrench,

fek T avoid possible eve injury from flying objects,
safety gogales or equivalent eve protection conforming
o AMNSI ZE7,1 shall be worn by the user and all persons
in the immediate area where any slugging and striking
wrench 1s l'u_'.ing psed .

i:.lF'.l 5|1.15:5i115 amed sl‘riking wrenches shall mok be wsed
with "cheater” pipes or other means toextend the length
i thie toll.
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fgl Slugging and striking wrenches shall be inspected
prior to each use and their use discontinued at the first
sign of bending the shank or chipping or cracking of
the box end or struck block.

() Dreformation of the wrenching configuration may
ocour from tool usage, Wrenches shall be inspected prior
to each use and their use discontinued at the first sign
af sig‘nil"ii:an‘l' wr:'m:]'ling surface deterioration.

(il Except as indicated in para. 7{j), no area, section,
or portion of the wrench shall be ground, welded, treated
'|'.|:|.' rq-l'hral'in_g, or atherwise albered from H\-r1,1rigim| e
dition as furnished by the manufacturer.

(i) At the first indication of mushrooming, the struck
face and struck face chamfer of the wrench shall be
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redressed o its criginal contour by the use of a hand
file or whetstone,”

{kl Care ahall be exercised 1'-;;-]11'4_-1.'1_-111' the wrenich Fromm WARNING
dislodging from the fastener or nut while being WEAR SAFETY GOGGLES
impacted. USER AND BYSTANDER

{1} Each wrench shall b Fu,mnum-nﬂ:.r marked I'.I_'r' thi
manufacturer with the following message or equivalent:

It ix understood that industrial users with sdequate facilities Pictorials are an acceptable equivalent. This safety

ared propedy traimed persormel may choose o redness the strock . . B .
face and struck face chamber of these toals by other mears. withouot message shall be located in a position that will not inter-

altering the metallurgical characteristics of the wals fere with the quality or performance of the tool.

S
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latest information abouwt owr pullicatians, call 1-800-THE-ASME (1-300-843-2763),
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ASME Services

ASME is committed fo developing and delivering techinical information. & &5ME's Information Central, we make ewery effort to answer your
guesticns ard expedite your orders. Our representatives are ready to 2ssist you in the following areas:

ASME Press Mermbier Services & Benefits Pulslic Information

Codas & Stondards Othar ASME Programs Self-5tudy Courses

Credit Card Orders Payment Inquiries Shipping Informaticn

IMechE Pulblications Professional Development Subscriptions Joumals/Magazines
Meetings & Conferences Short Courses Symposia Violumes

Member Dues Status Publications Technical Papers

How can you reach us? it's easier than ever!

There are lour optioss for makisg inquisies® or placing orders. Simply madl, phose, fax, o E-madl us and an Ialsemation Central represematine
will landle wour reguest,

il Cofl Toll Free Fox—24 haours E-Mail—24 hours
ASME Us & Canada: 800-THE-ASME A7 I-BR2-1TI7 Infecentral@asme.org
22 Law Drriveer, Bow 2500 (B00-B43-2763) 973-BE2-5155

Falrfigld, Mew Jersey Mexlco; 95-800-THE-ASME

070072500 (95-800-843-2763]

Universal: 97 3-E82-1167

* Information Central staff are not permitted to answer inquines abowt the technical content of this code or standand. Information as 1o
whether or not technical inquires are issued fo this code or standard bs shown on the copyright page. AN technibcal inguires must be
submited In writing ta the staff secretary. Additicnal procedures far inquiries may ke lsted within.
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