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snd.,
3.2.2 notch sensitivity @ w@ s rsef hs W pd men efmyd
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STRIKING EDGE RADIUS

0.80 + 0.20 mm
€0.031+ 0.008 inJ
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TO WITHIN 0.025 MM (0.001 IN,)
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usd ]l srmmg cosmen, 5 h B hesp=oreof hsda .daRus
mud s hSs.omusnen hof se..es=s hine h. (s Fg
1, €. 2.) TesPv s hed Emsu ssd @ g=vid nmneé=a =eh of hs
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STRIKING EDGE RADIUS

0.80 + 0.20 MM
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(0.87 * 0.002 IH)
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(0.010 £ 0.005 IN.}
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\\
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PLANES C AND O MUST BE PARALLEL
TO WITHIN 0.025 MM (0.001 IN)

. OUER A DISTANCE OF 25 MM (1N .,
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533 Ensrgy e hrew hs frss snd (er snds) of hs b o"én
sl.e -;,Len( ess errs men: ); <
534 Enargy °
535 Enérgy o redi & v-b? menmn hs endi b ra;
5.3.6 Enérgy o .rodi é # men er her—zend | ysrevsmsn
of hs s@ hms f ue orb
537 Enérgy o ovir ons fv- ~enmn hs énil 1] uba g
andm hsmé=ad mg g B sy, 4 nd @ ever eps wné gs
(pondi b pwarmr ¥R g);
5.3.8 Ensrgy emdsn er difery & smally hss,s mpsnd
hs bns ef mu# ;3 nd
539 Eﬁérgy eevir ey’ h:frm men aussd, y hsn, g
of hispmor(erehsr dr of hs ondihm)ever hs & 3 of
hs b0 slfe men. , , /
5.4 Fer ok myaly , p s 4@ S Is, fer whe h Urs pref -
& men enérgyﬂs ss@ llfv-n o2 rsen w=h hs 2 u romeR men
Snergy, hs mdma 3d mpa snergy @, ser, sd ms, for all
. v-allurl.osés hemuofﬁ ors 5.3.1a nd 5.3.3. Ths ess
orre ~en (ss+ 5.3.3) 4d y rél.resen a very # rge fd men of hs
ed | energya ser, «d when ssmg ok myily dansea nd I

and he sl.‘e mgLen;

4@ sl s, Y ahodCskﬂll sussd for 4@ s ls B ves
an [zed mu,d ressan s of Isss B n 27 Jn [0.5 1 lbfﬁ'n]
8 Appsné=x 4 for e, lu rs.) Ths ess errs =en

amsdm Teﬁ s hed Crs enlya nd . .rex=y@ ren ef hs oss
srrer, s - hs rea meid 13 nd rs v-lv-na r vsle mmes 4@ y ne B
hs & g & rng hs r- ess of hé Sps -uenﬂ s for hs or=grd |
oss,d nd  say ss s ored S ressss M hs sl.a "Ltﬁn wy e vé
son rald seda s mom energy drng hs sps musn & urs,
5.5 Fer agh & rls, fi 3r fillsd, or leh-d sk 34 4R &
M 1s, hs fd urs .reg @ ren energy (sea 532) 8y b® ] (gé
ond rsd o ha f& urs R men snsrgy (sss 5.3.1). hen
ssPg hiss 4@ st ls, & ers (593 5.3.2, 5.3.54nd 539 % n
sensqregCidn, ‘sven when hs Spe mmenmsd u @ sly
2# bmadand l.os-nneda nd hs g8 hmamsmn Zeed end=men
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wm=ha daq]a gara my. (§
mdsna men lessss (59 53.8)
sof s@ spd Is.

A

W th neren er sx aw-ve

o s 7) Bem‘-ng (sae 5.3.4)and
1& y b‘a ppls @ ble when ssmng

4E 7 Alha gh hs fﬁluaam‘ bﬁsé of hs s@ hms shojld b
men ly rgmdd nd 4@ ss-vé o 12 ndls hs snsrgmes of @ gh Sps myLens
# men, he dés-gn s snurs 18 he
énér of FSI U SSen a Hé onsr of sm s Leamg hs s or
Pl '-salyil hs ‘sn'er ef 1.aru ssen radi s v R men of hs randl T
drm, whenu ssd we=h b I3 sps muens. Hew évér sons lossss &s @
énilh warg @ men, hsa nen Wrymg we=h hs desgn of he
énilh n, wil @ ur w=h @ gh sl.é mueens, svén when hs n-‘ar-s
1.rol.érly rosmronsd. <

5.6 Ina wsll- dev-gnad @ bms ef s flmen rgmdmy d nd
g@ ss, holessss s o f ors 5.3.64 nd 5.3.7 sha 1d | s very
ssd 11 -bﬁ o1 | lessss (see 5.3.6) an b‘ q=s Rrgs whsn
Wil sl.‘e‘ musns of @ Sh g@ o Isd rs s sdmm g h-nés of
g fmen 4@ ss, ne ssursly s snsd ed ha vy ¢ ass.

57 mh so;u 28 15,2 pema ] wed hoof 5.0 -uan Wy

s fa nd slew whe h sl.é muns wel] @ erdr & F s
év-den Sdy ens=lsR  Is dR weng er ns g dewn m hs
rgren bah-nd hs ne hand ya rof ~§er h=gh- energy
4, ser.men, 4nd 3, eve wh=h hsy well 2 rrd e Isas
Ssymidan Wy 1o I3 or ne d# wmg dewn er ns mgand ya
rod mvaly lew- energyil ser.on. _m s hess ms flods l.eruz-a
v men ™ hs wed h of hs sl.§-uéns and sn + hs wedh
$=a s, for 4@ ny 4@ spdls, whsherd  pm Is, low- energy

rd_erd & ﬂle h-gh snergy , ra _ welle u r,mms ns osé ry

B “hs wedh o sa éo‘v-n N sl.ev-nﬂ ren ovev-ng I
18 e land R hs wed h, s rel.or da leng w=h hev-uiil
ressdan 5. In v-éw of hs .rs sémg, on: sher1d ne 4@

oy # rsens b‘ wesn & 3 freg s.s musns B vng wed hs I‘E(
d=ffor by uore B na fow uz-ls

5.8 Ths yl.e of A rs for @ hsesmusn skl b‘ rs erdsd
asensef hs farr a sgemss s sda s follows:

Complete Break—A break where the specimen
separates into two or more pieces.

Hinge Break—An incomplete break, such that one
part of the specimen cannot support itself above
the horizontal when the other part is held vertically
(less than 90° included angle).

Partial Break—An incomplete break that does not
meet the definition for a hinge break but has frac-
tured at least 90 % of the distance between the
vertex of the notch and the opposite side.
Non-Break—An incomplete break where the frac-
ture extends less than 90 % of the distance be-
tween the vertex of the notch and the opposite
side.

NB =

Fer @ gh 4@ “epd Is, he l;sni; Il s 48 y ne 1 vs hs snsrgy
ns sséry e emelss hs el of hs sxroms fi srsa nd
ess hs re en S er e 3.5 suls e amad freq « nen-

r& . sps mjens st 1l

' B Qns-d.eféd.a delj\ rure fres. s4 n-
drdand sl ne | s reeersddasa sandrd reml.

L
res'-sa nsa nnod-ge s ly omgd red fera ny we 4@ <rdls

I# SXpopmen ¢ deffirsn ypos of & rea s dennadﬂn ha ss
nshed 'y brs ode AVSR €35 riper 3d gus b swmss
dorved freg. sl.e -uéns endmsd wehm @ s-ngfé A re

a ugery. Thes Is or eds sl mflx he roeer od mya
mdsnmfymng hs yess of Amirsdssem 3d weh hs rier sd
Wi s If yers B nens y.o ef Amiroms @ servad fora & g.ls
g8 spd 1, hin he roper well méma & hsd viR g5 mud



regsan o fer @ h y.s ef Axrs, fellewsd bY hs por sn ef



loa 1R v=a merf 14 338 men (_newn e nd u R yofo[i‘elar

8 = :
mn ens her & nd), u/s” er [f /5],
m = 3.1416 (4m? = 39.48),and . /
p = pered s, ofd yngls empls s swmg (04 nd fre) ds srapmsd by

4 veR gmgd las 20 'on's"au mvsd ndu rrn/ér'u r"‘d swmngs. The
angls of swmg sk 1l b® lsss Bn5°@ hsdsef snosr
6.5 Ths .es=men ef hs .ndili s heldémga nd rila smg

ws Bomsg sl su h B hsvermalhgh of 11 of he
spmorsill, 3610 = 2 geae [24.0 + 0.1m.]. Thes well creds
a vie =y e hs s srda  hs memsn of mud ofd . .rex=
s# sly 3.5 g [11.4 1's. Ss; 0 10) The ss I e sif 11
b/“ so ensu  séande,s® sd [ m wellrsldss hepindihom
weha =ud rmga ls# m=en er VB men erm.

n\ e 10
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2\2—— -—3 (0

Y Contour Anvil of 42 +/- 2%
Radius of curvature at the
apex of 0.13 +- 0.07 mm

!\ (0.005 +/- 0.003 in.)

3.18 mm

(18 in)
2 B

6.35 mm
= (174 in) "

DIA.

ANVIL
SCALE! 4’1

4E 1 Thess v-eV\: ne esa Is.
AE 2 H'v- rems sr @, 8 § M- hroua firmshsd weh fr= men h-u Is.

AE 4 Anv-l o s ersn sd w=h resl.e o fid uea s shewn.
AE 5 »Anwld nd sendls o I vs R rdonsd rf us.
AE 6 4ngs: 0 0254 . [0 o Im.m her & nd hs efd n= h].

Th"e/ o..051Z4 nv or eressor foe si 11 b"e fi and enfery=mg
o TP s heds D 5947,

7. Test Specimens

7.1 Ths 3s spe -@ém sk 11 enferu. e hs d-@fe,ns-onsa nd
Cooms ry of . 6, 3X sp @5 uod—md-na ordn sw=h72,
7.3,7.4,and 75, Ve snw rs he errs  eon @ rd nd end=~ens
of h/a Ses med. ne h,all sesmusns sk 1l p* he hsdas
e ‘ed.ms‘e men 8.

AE 7 Adpsmen gus b‘a zsre when le-m‘laa ndd nv=ld re=n eond -
FIG5E¢¥"(A.1970)V;¢ .ﬂth'vV-D“V'MA f

Copyright by ASTM Int'l (al rights reserved); Thu Jan 4 21:24:14 EST 2007
Downloaded/printed by

Guo Dehua (CNIS) pursuant to License Agreement. No further reproductions authorized.

IZOD

. lt.
kL
| |

7,

|

3.18 mm
(18 ind

N\

v\

NN\ o

STANDARD

r——SPlNDLE

1 >

AE 3 sﬂ 12 nv=| for yem roms or @ }'r‘f 0 @254 suan 8 ngs (50.8 gan 18 13) [0 @ 1mn. A ngs (2. R ws)].

Ny

ee

7.1.1 _u é=s 1 vs shewn I , fer soms 4@ s Is, hs
lea men“ef h:ne h en h: s.smusnand hs lingh ef he
ol 'ao"am‘ wyl vea skeh offs on hs 113 B3| red-u}
regsa n s, Thérefore u nless ° hérw-sé ses mfisd, s ws B
a_sn esnurs B his.imusn enferus e hs dmysns-ens
shéwnmn F€. 6d nd 18 = ms .es=mensda s shewnmn H=¢. | er
bBg. 2.

7.7 oldsd 5.8 myens si 11 B vea wmd h s wasn 3.03 nd
12.7 g, [0.1182 nd 0.500 n.]. _s"s_ hs ses mpsn wed ha s
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l Q ‘ o
2 2‘5- + C}
]
; ™ ., [~ 7| DIRECTION OF
IMPACT END D
< ' COMPRESSION
MOLDING
P |
<t C >
DT T EREOE YR -
A 10.16m£]:ﬂI 0.05 0.400 i?:. 0.002
B 31.8 1.0 1.25 = 0.04
C 63.5 = 2.0 2.50 = 0.08
D 0.25R + 0.05 0.010R =+ 0.002
E 12.70 = 0.20 0.500 = 0.008

FIG.6 D P TR TevSh
I Sl o o« e e ®™

spo mfisd 1 hs 4@ ] s.3mid men er ds d grasd u Len
b‘ W/‘J‘an' hs l./l.}é‘era nd hs usemsr. All 5.3 mysns 1 vng
ons émgsnsen less B n 12.7 mm [0.500=.] s 1l K ve hs
ne h u en hs shersr s=ds. ~herwess, a1l o_ul.f‘ess-on-
.;[pliéd, s,"e musns sk 11, s ne hed en hs s=ds AR sl @ he
drs men ofd . .lma men of selémg Lrisw rs. (S's; B€. 6.)

‘}m-: 13 h-ié mbS‘e ~en 7.5 r"éql,v-ry‘asr /l;érl.'énd-'u Br @rrs of B ﬁé
# }l‘e] sl "ag, hs oumen R = 1 sb‘a‘an 0 3. h‘a'non-’} # 111
@ fsd arf s ferpsd when drs Iy =en melémg sps musns for
Ized ssmg. sers aqus (sdwvdrs B spdeymga R .uzemd ] ss men
2 h‘ar lfiln(a ?ﬂnglﬁr ss men Wy 1?0‘ ° 6‘]2( shfsand sa r.

nsqd I srsss, rd sd by B pemErm hs fR urs rsgend nd dyR gem
ws g, au,s‘w‘ pYU nsvsn s pmg of hs Sps musnd rs crens e e ur
when hs & s ef hs ses musn (;‘e ne & # Ils]. In sr# b ory emd
sons gu s ldrly seell @ he spemusn .red # men  ené=mens.

7.2.1 Exrops ars gus , su ssdm B ndbng s s mppsns lsss
Bn 6.35 s [0.250 mn.] weds. h sl;‘e mUSnS 4S8

a ug sy cesmensdand g ﬂ.or'édsuo LrSVen wes er R it |
Png i rmg he Ss._ems s@ s Is, fi r heraersd rs very
ssngmvs @ B g 1.r§ss: rs (ses #o/é 11).

722 A pmad ] mmvise@ men of hs ss I8 = s ef mu 2
smng s shewn B 3ss s@ dsu Len sps musnsu nder 6.35
na [0.250 =n.] weds @ ser, .u,.l;‘e,"en/‘er/gy d]d e u /Sh'n/g,

snémg, 4 nd wesMmg ?ﬂ n de wmdsr s musns. Thersfers,
sl;‘e musns 6.35 s [0.250 mn.] eor ever=n wed ha rs rs em-

windsd. The rispensqmby for &ssrammmg hé wrmmn u
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ses musn wed h st 11, s hamvis=@ er’s, w=h & & rafersn
o his.smia men for 1 4@ op .

723 ] s o mid men sherl1d s enwulsd fer ri-
forrsd grolémg end=mens. The y.s ef meldand yeldng
@ bmsussdand he flew , sl veer=n hs yeld @ vy well
mflisn 3 hsmpd  resmsan s & amsd. A spempsn 4 _sn
fres ens snd ofa yyeldsd B q s 4@y Svs é=fforsn fém‘(l s
Bna s.smusn @ _sn fres hs ehsr snd. Cee.sh mg
B oR er=s she: 14 ﬂ(éféfoféa grss en sandrd gyelds on-
forsymS o hs 4@ s ] s.omid men. A = s D3641 an s

u s'é,da sd g;ﬂié for gensa | nelémg olsé n "es,ﬁ refsr @ he
2@ s | s o =13 men for s =1 melémE end=mens.

724 Thammd  rissdn s of 3 Rsm 4R il 4Ry 3
é=fforen =f hene hms perpend=udr o, # her B n 2R llsl e,
hs drs men of yelémg. Ths & wsms 1 s for s musns u
weh erd ress hs gAmn efd na nse re~ shis er & &

73 Fer shss R} o s, he sl;‘e miins sl/il 11 B‘e u frou,, hs
shes mn , @ h hs lsng hwessd nd resswess é=rs mensu nlsss
@ harwmss spo mi3d. The wed h of hs sp.s muwen s®1l, s hs
b= _nsss f hsshss =f hsshss bm _nsssms, s wesn 3.0a nd
127540 [0.1182 nd 0.500m.]._hss 8 38 1 b= sr B n 127
s sBIL S 4@ bsd dewn Ve 12.7 sum. % m=fisns weha
12.7-sa0 sqd 13 ress s men 4@y, & s sdmhar sdgswmss or
fR wessas u  frem hs shss. hon spsmpsnsars s sd
fi wess, hane hsH llb'ue dson™hs g@ trmsd R ef hs



Ses musnms 4@ rmidenens f senly. hin hsses musnms
u froua b= shee ned men st 11, + 4@ ds of he ror=en of
hs bm= néss o;khé shes freg wh= h he sl;‘a musn W s U , fer
R ul.lg sn s, o, O L0 Ou 1 s

7.4 Ths B msoef "eu;‘en-ng, bol-ng, 3 umg, or e her-

WS e ou,b-n-ng sl.e musns of SJbSa nérd wedh o foruﬂ

0N @SS S Sps USRS N e ouuandada nd she Id
a vemdsd sn s 3s remls g Yp®s sem slya ffe édbyv-n Srh s
ffs s er effé s of selven sa nd sgyen s on snergya ser, men
of on.0:s s sl.é -uéns or, o h. Hewsvsr, v-fflzos) s #a
en s h b 4@ ordlsdrs req;-red whsn ne @ her y @ ns ef
Y g sps !uansa red Wl 15,3 nd~f oes le sarr ss of
'errora rsrs ognv-zédil nda . blé hs fellewmng & hrme s of
MY B 005" s 4R Y su -}-zed

74.1 Thé 3 spo muen sit 1l o 05 of mdmy=did |
b s s musns o3 bng 6.35 o 12. 7 !.uL[O 250 ©0.500m.]mn
wed h. Indmvmdid | nsay ors of hs on o5 s sh 1l sy B sly
a}-gned w=h & h ohara nd ﬁ nesd, bol u‘ or cuan od
ogs har. The oul.os-é sl s 4@ bmod @ l.rol.ér shuén-
sensd nd hen ne hsd. Indlls ha ses heu seof eg 053
Spe muens sk 11 < ne éo‘-n hs rél.or of s rsmls.

742 @rsyus b‘a ‘(en ° sala a selven ord dhag=vs ”
well ne @ ffs henulj\ regsan + of hs @ etﬂ lu ndsr s .
If selvsn s er solvén endmrnga dhes-vesa rs aul.loyéd a

ené=rerrng .re Sdresh 11ba ssd b}-shed onurs emglss
romev | of hs selven .rer e 3s.

7.5 B hspsmusn sl Il s fros of wes (sss ho s 14)and
sl 1vs w ud lly ,ar,amhul!r Ams of LAns AR I
o rf asand frea from s # hss, s, And o @S Ths
sesmusns sl 11, s hs _sd feor em.Bn s weh hass rsarn-ré-
awsn sby v | @ _srw mend @ms s #=gh éo‘gés sqid rss,d nd
R .8 ss,and y uﬂ s1rng weh gem ress or 3}-1.ers Any
sl.e myen shewmg sarv" Is or ua s delﬁ rurs frem,
on: er pers ef hase req]-réuen s stk ll b IYe Sl er
28 bmsd @ he Lrepsr sid nd s Lo béfora ssmg.

DvE 14 Asesmuin B Bsd skeh wes emsne hidf s ef0.05

uu[OOOZ-n ]a hé,c-n of end w=h hs.ondil ;s g sdgs well

aly elvid A rsm & ursurf swe=h ens=dS@ [sgra sr

?ii ured ra }%nfora noru’:ll ra_.In h=s @ss h'e'an'argy e, rd _and

ess hs pre snss men 4Ry b; ons-déﬁ bly ] rgdr (20 @30 %g 8 1 for

3 neryd I red A2 l.ared Spo MUSN 4R Y F3qIATS pors snsrgy e bmd-
= hs V-sé ef“;re fd urs.

8. Notching Test Specimens

8.1 he hrmg st 1l s dens end selbmg 4@ brms, sngms
] he ore hsr m-ﬂble 1?2 hs eel. Be h hs fusd s].aeda nd
ha u sr sréed skl s ensan hre She hs ne hmg
ol.éli men (ss3 jeo s 15). .reves=en for eelng hs sl.é -uén
w=h -r-haral Pq=dor @s eedn s re ouuéndw A s-nglé-
eeh u srsiRll su sed for ne hmg he Sps musn,u nlsss
ne hss of dn eq;v-ﬁlm qdky an b‘ rrodi od weha
wl=eehu o mgls- @@ h u  srsd rs prsfsrrsd beau ss of
hé a sé of gmdé;g hsu or e he Spe musn en e rd nd

sdy sa of hismee hsr u en hs sl.e s, The u mg sdgs
sig 11 be rofi lly grer nda nd hensd e snw rs std rensssa nd
fresde freg = _sd nd . rrs. Yeels w=h ne # _+a nda wer

rebefa ngls of 15 e 20° I ve b"a"en far nd & =A< eory. <

I‘K‘TE 15 Fer sems h‘eru,ol.ll sm .7(eor)-
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lee musnne h.red s, ya hu 'erw-ll ) m-ﬁada flar
svery 500 ne brmg ol.aﬁ ~ens er liss friqu sn lymf sxpsren «
shews s .b P Is. Yhe ne hm=n hs Sps musn, a@ ds
of hé 1" Rl e, s es S, sk llbev-nsl.é 3da nd vepfisd, /ns
rre® edl rs for hims,s mena nd vep=ia ~en of hs ne hms
Lresen ed-nAn.and-x I.B h yl.eofle eval mgno hsd
WS S mSEs sdand vetﬂneda mys. Ifb haa ngls er
# dns dessne #1l wehm hs Sps v-ncd ragms for 4@ R s of
8 msf ory 4@ bryrmg HA spsms, hsn he u ershkll

rep® sdwe=ha niwly s rpensda nd hensd ens. %éa #o . 18)

e 19 A 3rb-da sl or mdsrd] & yeond- mepsd ne hmg
U srms rs esgsndsd for lengsr serve s fs.

9. Conditioning

9.1 Conditioning Cendmmen hs 'es Spe musnsd 23 +
2*C[73 £ 3.6°F]a nd 50 £ 5 % red v-vé i semémy for ne lsss
1# n 40 ha f or ne brga nd Lrer o Ssmgmnd  erdn o weh
) ed] rsAef & m3DG6I8unlsssm an, s deu ysn od
( s wesn ml.l.l-ara nd us ouar) Ir a shor sr  end=merrng
-ua-s % ff--en fora g=vin 4@ ]l erd h eq;v-l-bm an of
ol TP rissan 3.

9.1.1 l!o s« Ia fer sems hygres o 1@ Rls, 5 has
nylens, hs 4@ <rd | Spe 13 mens (for @ ui.le Lo =13 men
D 4066) a1l fer ssmg - dryas-uolded Spe uens §u h
rcqp-reu,en S a9 ple eden s evsr hsd | evs rer mMs Lr3 en-
=rorrng o 50570 rod mve lu ey d m“) rsqirrs s& kg hs
Spe PUSNS M WA or B ermmesrud I endmersd s seend s
ueldsda nd ne regevng hegu ne {)ra dy fer ssmng.

9.2 Test Conditions Cendi  3ssm hs sandrd & ef -
orya nes.hirs of 23 + 2°C [73 = 3.6°F]and 50 £ 5%
rcl‘ mvs hu =y, u nlsss ° hérw-sé sl.e (134 mn he W8 SR ]
sl.e ™14 men or ,y u souér réqlﬂrauen s. In asss of -
a greéuén hs els# n s sh llbé +1°C[*1.8°F]and £ 2%
rod mve iy,

10. Procedure

10.1 A 1as fiveand l.refaﬂ bly sn or ners ré=v=did |
Nermﬂ mens ofv-u,il res=s4n s gy s b‘ Léde en & h
& u.ls @ s s sdunder he ond=mens .rss Sdmn s men
9. B h grarp sl enss ef sesrmuens weh hs & ms
nesw=® [ w=d h (£0.13 pm [£0.005 m.]). In he ass of
Spe muens u frem, shaa s B ars uses sdof mga nese-
re~ , Lro@rsand s sl -uens fres, @ h Lrnmdl s -
~en (Isng hw-\seal nd resswess o hs drs men ofd rrse re.y).

10.2 Esmé hs pr® e énergy for hs Spe musnand
ssls @ Lndih nef su-al:ie snergy. ss hs Feh ss sd nd rd
eondi o B s sXps <l @ rii 4 hSes musnm hs grei o
weha less of ne mers B n 85 % of- s enargy (séa #o s 20).
Chs . hs 48 bms weh hs re.sr rendlh nrm R s fer
onfo‘x(w-y weh hs rsqmspsns ef s =en 6 before sd rmg
hs sss. (See Aﬂ.end-x l)

AE 20 1dallya nmud
vsle =y. Ina l.and,lh - yps s,
cregrissss. For sps mpusns B M vean gl
a3 myef he,.andl 1 ae, hersmsms fi men enargy o on.lss hs
and ess. Bya vemdmg hs h-ghar 15% s Is snsrgy r& émgs, hs va?o -y
of hs énil b wellne srad sd, slew 1.3 m/s [441/5]. hs e her
18 nd, heu ssof e@hd vya Londi i m werldrsdi & hssins=my=y of hs
ra émg.

s V\Qlldba endi :da 4 ensan 'és
he vilemy da rdsssds hs fd urs
‘snergya rrf® g hé
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10.3 If hs 4@ hrmsms squmepsd weha g5 | pmd | .em or
and éa], l;erforu, hs fellewmg ol;cii mens | sfers ssmg hs
sl.é muens. If hs 1@ rnsms éqlv-l.l.ad wehd d=g=a [md=a mg
Sys sut, fellew hs s@ m ﬁ u rer’s™ms o mens e orre for

W é gea nd fr= ~en. If X sgve fipm mon =5 ré=d s34, he
@ bme skl b‘a dus Y before sd rmga s .

10.3.1 =h hs mé=a mg .em Sr o oms nersd | sa rmg
oS men weher @ s.emgsn = hs wess, rald sé hs
eondi g from ms nersd |l sdrmg pes=men 4 nd ne s hs
cos=men hs .em srda amsa f or hs swmga s ens rd émg ef
B erA.

1032 mhe ress mg hs e or, iiv-sé hs ondi b nd nd
rsld ss 2 @M. Yh o st she ld pevsu hs salsan
Adémed ]d gpain. .8 (10.3.2)unma swng ay s3s ne
4 dd=merd | yovegsn of he l.m"era. ndne s hs ikl rd éng
isensra ¢ng ef @ er B (s;‘e/‘al#o"e 21).

1033 3,8 hs Lre sémg we e R mens ssveR | muds
and alud sandrs erd hsd vik g5 Aand B ra émgs.

AE 21 R er Brsd nrmé=a men of hréren'argy les |y hs l.endj ('R
o fr menrm hel.and; b " @ rngsd nd e wmd g5, The eé=ffsren s A — B
msd nré=a men of hs énargy les o fv- rend nd-narﬂ m heméma mg
ws 18 resy, Hewsver, hsa ud] errs mens well s sa@ llsr B hésa
# ers, sm a-nanﬂ ual s he énargyﬂbsorbad by he sps nudn
1.1Hvéns ha énilh . from s -nga @1l swmg. Thersters, hsmdma od
b ‘v(-ng anargy of ha Sps SN Sus omn b dsdmm ha a]ud men ef hs
12 PPns errs men , sfers de sragrng hs . rd =g anérgy of hs §r§——
asn (sss 10.8). The Aand B Wl ssd lse Lrevedsa nmd=3 men of hs
end=men of hs 4@ hms.

10.3.4 If sx Sssmvs fipm ronms ¢=d od, heg@ bessh llb
adyssd béforé sdrmga ss.

104 Chs ' hs ses musns fer enfersmy w=h he rigirrs-
mens of s Pens 7, 8,and 10.1.

103 2 sirsandrs ord hs wedhef & hs -uena for
ne hmg e hs nd rss 0.025 sa. [0.001 =.]PP7" @ 5 rs hs

wed hn ens led mend é@ n e hine h n sr:da pe hs
anmma sdfR urs Bns
10.% 3 ¢ r3a nd f‘e ord hs di. hef 4@ srd | ra@mrgmm
hs sps musnu ndsr hine hefa h sl;e -;Len e hinarss
0.025 sa [0.001 m.]. Ths @ orsd B ds well 31 3d @ hs
ne h. Ths s.s masn well 32, rexmd ely vermal & wasn
hea nvels. Fer Sps maLsns we ha dli f a ngle, roSTron g of
hs nen-4 wy (w-der édgé) frf S sn srsd en hs gpm regs-
s R omru R ora vl
10.7 .es=men hs s.s —uen ore -sely (ss3 6. 7)se B mrs
rerdly, i ne oo mchly (s33 he's 11), # apsdm hs vesa,
Aysps@ld nmen e snuirs B hs mpd 34 and. of hs
Spe muends shewna nd shuéns-.ned m B¢ 67 hs snd
Lre)s mga .Vé hé v-se sldss hs l.endlll nandrs erd hs
mdma o4 ra g energy of hs Spe musn oge her w=ha
das . men ef hsad ..a8n s ef hs er“en Spd mpsn (se
fimirs @ gemis 5.8).
10.8 #  hs wmd@ giand fr men errs men frem hs
M é=a §U rd -ng anérgy of hs Sps musn,u nlsss ds srppmsd
ay es@ ma lly <y heméma mg sys sa (B s, o | dms By
or enal sr). i’)fil ws Woma] & and PN SIS éul.loyed,u s
hs Aand B R ersand hsa priopr s 3 Iss or hs g .h
dss v-i)ad = Annsx Al and Annsx A2 e ds srgms  hs
orrs men. Fer hess =g I sys sus | de ne au es@ = lly
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ourans B for wmd gsa nd frm men, fellow hs @ m# ur-
r’s pre sdirs feor 1.erforw-ng bes  errs men.

10.8.1 In @ hsr werds, é-her 22 A lly erdu e4@ =2 lly, hs
wen é géa nd fr= m~en orrs men Whem a1, 8 od frem hs
un errs ed mdmad 34 ra g enargy ® o am hs nsw
br3 g anargy Congdrs ‘ﬁe ns ﬁh/c so.fbm nd w=h hs
snerfy requrreasn of hs I8 ;u,ler Sps misd = 10.2. If @
I ;u,ur ofvm,l.rol.ér enérgy W su séd s ard hs rsmland
Le‘éa dimmerd | 355 en new sl.e musns weh hs Lre.sr
1 auer. (S 33 Annsx Ala nd Annsx A2. )

10.9 D==ds hs ns ‘ahe fa nd = 10.8 bY hs uaslrad
wed hef hs 2rmuBrs.smusn ee am he-ulil rssan s
undsr hs no hrm J/a [f ] Mm.]. If hs o 018 [urms of

V[ 1 fFn.2J4 rou sod, devmds hins W h's fandm 108y
ﬁe uﬂ | réd w-d ha nd ds. hu ndsr hane hef hs & rmu Er
Spe musn @ @ drm heﬂulﬁ srengh The erua dal. hu ndsr

hsne h, s 8 hma lly ral.rcsén 34y Deggsnseen Arm Bg.
6. Conseq] snly, hs ress-ss me# 1ard (w=dh -ués ds h
undsr hsne h) w-ll nssd o b‘ reper sd. (8% An.end-x 4)
10.10 G lu ® a hsa vag gs Ized mu,d res=sa n k. Qf hs
gre . of spe -ucns Hewsver, enly w biss of sps -uens
1 vng hs Qué neyrs® [ w=d hand Yo ofbra Wy e
aveR gad. a1 us @ amad frem spe v-;,uns B ddne, rda mm
hs 4@ nnér‘§ smfisdmn 5.8 sl 1lne | sm i dedmn had veli"ga
Alse @lu® & hssandrd dovi men of hs gZrer . of W 1 ss.

11. Report

11.1 "~ s.er hs fellewng mfers@ en:

11.1.1 Ths ss s hedu ssd (TesBv s hed A, C, D, er E),

11.1.2 Coul.le smdsnmfia men of he g@ spd ] 35 ad ;0 b d-
mME yes ser s, RmA urs’s eds m uberand sVl s
hres ery,

11.13 Asa sysn ef hew hs sl.e musns Wars l.rata rsd, he
asv-ng end=mens u sed hs m g, o of hairs hs Sps -uéns
wers end=mensda f or ne hmg, 4 nd fer shs 4@ m s, hs
drs men of smg weh ris.s 0 rrse re.y, =4 ny,

11.1.4 The a2 my of hs l.endlh w o e lss, er fee
r@ néd-for s, er=n h .@ nd-fer s,

11.1.5 Ths wed ha nd ds, hu ndsr hs ne
asn ss sd,

hefd hs.om

11.1.6 Ths edlm uber of 5.3 musns s sd Lor & gpls of
T, evﬂl
11.1.7 Ths yes of Amirs (s:: 5.8),

11.1.8 Thd T} regsan s ws ?e ral.or sd J/u,

[f lbfﬁ-n] hs o. o1 lu = s of J/u [f L fAn.’] 48 ya lsob
raqv-red (sss 10.9),
11.1.9 Ths m gy sr ef hess sl;a ﬂj,(ans la resllu‘ ol

A rss whm h enferus e @ h ef hs réqlv-rqun a germss
m 5.8,

11.1.10 Thed viR gamud  rismsd n 34 nd sa nd rd dova -
mon (m J/m [f lbfﬁ-n 1) fer hosé sl.e musns = @ h Amrs
a agory, 3X 3, nen- rﬂ as l.rasen sdm 5.8. /pmed lums
(In2[F 1bf/-n 2]) 48 92 195 nssd o5 riper 30 (533 Appinie

Hand
“ 11.1.11 The l.er on of sl.e -ucns ﬂ-l-ng-n ‘a ha egory
a1 fhxsd by hs errsspendmg I sr eds frem 5.8.
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TEST METHOD C—CANTILEVER BEAM TEST FOR
MATERIALS OF LESS THAN 27 J/m [0.5 ft-1bf/in.]

12. Apparatus

12.1 Thed p @ Russi 1l s hs & uadsses ,-ﬁ'ad.ms’a men
6.

13. Test Specimens

13.1 Yhe s sl.é musns si 11 bé he & nsds sl.é mfisd =
s men 7.

14. Notching Test Specimens
14.1 o hmg s sps musns si 1l b"e hs & 0@ s 5.8 mfisd
™ s men 8.

S

15. Conditioning

15.1 1.} gul‘an ond—nmg% nd s /‘anw-ronu',‘en sha 11 b§
Mmad erén s w-hsé men 9.

16. Procedure

16.1 Ths Lre & ra sk 11 s hs@ psdsm_s men 10 w=h
heﬂ déd=ren ofd .re i1 for ssmy@ Mg he égérgy ® oss hs

re_sn s -uén 2.
b lkl 1&' sdn ssmd S of hs 4@ Sru 43 of he enargy °
oss ‘@ hefisten y.s of 4¢ rd Jand d h d-'fferén Sps musn
zs (wei h). Yhes s dons by rel.os-v-on-ng hs frss snd of hs
pre sn sl,é mpsn en hé ] u,l.ed rormen 4 nd sprmg = a
ss end ms weh he eond ;,Lrela ssdmn @1 ha Wyds e
muAr e hs Sp -uena ertoxm@ 3ly he & s vile mym= 14
a amad & rng he s . Vhesms dens, y rsld smg ha pondi b g
fremd ha-gh orresl.ond-ng o & o whehm ress fellewng
hs  rad agsef hs s sesmusn. The snsgy e essms hen
ons=dorsd @, 3 hs dffersn 3, s wesn hsrd émg .rovea sly
dss m sda nd hs ffJe sWE rd ¢ng o, amnsd freg hes he=gh .

A rel.rodl Is ms hed ef sd rmg 13 pondi b, frem he
cropsr hmgh sy s b® dovmssd.
17. Report

17.1 "al.or he fellewmng mfer @ en:

17.1.1 _a gsas 11.1.1,

17.1.2 28 ysa s 11.1.2,

17.1.3 52 yaa s 11.1.3,

17.1.4 53 yaa s 11.1.4,

17.1.5 53 yaa s 11.1.5,

17.1.6 34 wsa s 11.1.6,

17.1.7 %’hea Ve g3 revarséd ne hrud
[f 1 f/n.] (see 5.8 for fimirs @ sgemss),

17.1.8 a gsas 11.1.8,

17.1.9 5a y3as 11.1.9,

17.110° 4 33 s 11.1.10,4 nd

17.1.11 58 esa s 11111,

17.1.12 %he s od oss orrs en, exl.ressui-n aru,s of
Ja 15 (J) or foe re nd-for < (f 1 f)

17.1.13 The d-ffaren LR vuen hs [zedmu 2 cnergya nd
hs ess errs men energy-s hs ns Ized snsr8y. Yhes @ 11 oms
Wded y hssgs mysn wed h @ hs ba ssefne h) e o,dm
hs ns Iboo‘ mu#  ressan s fer hsrser.

regsan o, J/a
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TEST METHOD D—NOTCH RADIUS SENSITIVITY
TEST

18. Apparatus
18.1 Thad p @ Russi 1l s hs§ nsdsses .-ﬁw.ms's ~en
6.

19. Test Specimens

19.1 Ths 3s spsmusns sB1L 5 he & wsds s misd m
= ren 7. All sps musns gy s s of he & ns neg=d [ w=d h,

prefof 1y 6.35-aa [0.25m.].

20. Notching Test Specimens

20.1 &0 g st 11 3 donea S Spe -ﬁedv-n s men 8and
Fg. 6, %X 3, hess n s.s myens sk 11 n§ hsd weha
f dn s ef 0.25 s [0.010m.]a nd sn sl.,é musns weha # ém s
of 1.0 som [0.040m.].

21. Conditioning

211 _ps ﬂucn ené=rerrmga nd s snverengsn sk 11b
ma  eién éw-hse men 9.

22. Procedure

22.1 re ssdma erédn s weh s men 10, ssmg sn
sl.u-;,uns ofﬂ hne h# d'us

22.2 Thea Véii g3 mu b res-sa nsefd h grer p sk 11 b
aluﬂ S, s B webm @ h gZrer, hs ys ofbr3

s houogenm sly C, H, Cand H, er .

22 If hs Spe muens weh hs 0.25- e [0.010mn.] 8 ¥m s
ne h de ne pr® hs ss ms ne 2 .. [ma Is.

224 Ifany oi‘k s spsmuens s ed weh hs L.O-sm,
[0.040n.] # ém sne h #rld sm & égory B, non-br5l hs
ne h ssns=mv=y .re b rs 4nne  sussd wehar e amrmg
Adémmer® | @3 A new ss of spo muens she 1d
fros. hs & s & ul.le usnga 0.50-sm [0.020+n.]
R dmsand he re sdirs of 22.1a nd 222 rs, @ 4.

AS

S pragrad
ne h

23. Calculation

231 @lud 'é hssle.sef hibns enns mg hs W i s fer
@ regsan o fer 0.25a nd 1.0-em. ne h # &= er [0.010
and 0.0407n.ne h# ém], y hssqa men .rissn 34d s fellews.
(Ifa 0.500-s0. [0.020#n.] ne h # du sms $ s Sdadps

hs a1y @ mena erémgly.)
b=(E,—E)I(R, — R))

whars: o ) ) ) )

E, =avsdgomud regsdn «for hedrgerne h, J/s of
n. h,, . . . .

E, =avsgsimy# rissdn fer hssyd lisrne h, Ja
of ne h,

R, = R dnsef hs®rgirne h, sum,and

R, =2dmsef hes;,ellérno h, sum.

Ex# J,[l.ld.

E o = 330.95 )/ Eg s = 138.78 Jim.
b = (330.95 — 138.78 J/w)/(1.00 — 0.25 wa)

b=192.17 J/.0.75 saes
=256.23 J/m,
ofne hosrmmefd dus

Copyright by ASTM Int'l (al rights reserved); Thu Jan 4 21:24:14 EST 2007
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24. Report

24.1 ‘\,‘al.or hs fellewng mfer @ =en:

24.1.1 a gwsas 11.1.1,

241254 waas 11,12,

24135 ysas 11.13,

24.1.45% ysas 11,14,

2415 % yad s 11,15,

24.1.6 %8 wad s 11.1.6,

24.1.7 %’hea Ve g3 revérsed ne hrud ressa n 3, J/m,
[f I fAn.] (see 5.8 for Amirs 4 sZemmss),

18 agsas 1118,

24195 ysas 11.1.9,

24.1.10° & s s 11.1.10,3 nd

241113 ysas 11111,

24.1.127 spor hid veg g5Vl s of b wehmsummsdnd hs
Aveh gs Ized myud  ressdn s fera 0.25-gum [0.0107n.]
ne h.

TEST METHOD E—CANTILEVER BEAM REVERSED
NOTCH TEST

25. Apparatus

25.1 Thad p@ Russi 1l s hs§ padsses ;-ﬁ'ad.ms's ~en
6.

26. Test Specimens
0261 Tha 3s spdmuin sWIL 3 he 8 mads sps misd m
s men 7.

27. Notching Test Specimens
27.1 1‘0 h hs s sps musnsmd  erén & we hsr‘e ~en 8.

28. Conditioning

28.1 oo 3".11:'6[1 end=~errng nd ‘ss snverengsn sk 11 b/“
Mma erén s w-hsé en 9.

29. Procedure

29.1 ,re idma  erén ’e weh s men 10, sx 'él. TP
hs sps musn se 8 hé s ™ er-uiﬂ s=en haf OppOT
hs ne h, hen ] s;bje mg hsne h e emersssvs & her
Bn snsls s ressas drngmud  (sss B¢ 2and l#. s 22,
}o $23,and i. s 24),

']‘ AE 22 Thersverssdne h s smeleysd sa nd rd 0.25-um [0.010-
m.] ne h sps musn e ,rov-de 4n mMmé=4 men ef unne had mp 2
rissan s, ss of hsrsverssdne h s obvi 3s hsnssd fer 4@ hermg
unne hsd sl.a -uans o hi reqw-rn' 10.2 = 0.05-4100.[0.400 % 0.002n.]
ds. h baforé ssmmgand l.rov-des hs & ws envirmin o ef 5.3 musn
nenmga s hssdandrdne h sss (Tash’ s heds Aa nd C).

AE 23 suls e dmid bY hs raversidne h ss 1@ ynedlvays
4 gres w=h hess e, _amsd enu nne hed ars B Wvs, sen 20 msd o
hs 10.2-s0m. [04004-n] dal.h raqn-rauen Fer segs 1@ sr s, hs
eff; s @ pyng frea. ha d=fforen ¢ M he P ui.ad 4@ ssss of he we
Spo Fusn ypss &png s, nd hosea Is o2 1.oss-ble d=ffsrsn s
M @ss snsrgmisd s mm sd @ hs . re_sn éndso he ré;l.e Ve See -uén:
Wy en B sEriidnly ed d-slﬁn-y-n ss rewls.

AE 24 hers @ o Is4 rs &1 Spe «d ofd rrse re.y, di s e uols\-ng
orohdrﬂ ma mgmfl 3n s, ne hravarséd ne hs,s mausns en hef &
on.os-a o I8 ussd for hs sandrd Ized 3s; 18 ms, oressn he & s
5 0 himpa blov&
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L

. > F >
TABLE1P‘e f._.ﬂD&‘d,If-vl\g-v'.iA Nw;dld

AE 1 @ahiesm { ] f/. of w=d h [J/s of w=d h].

AE 2 e Fee ne s 10.

. A B c D Number of
Material Average S/ Sg A 15 Laboratories
Phenolic 0.57 [30.4] 0.024 [1.3] 0.076 [4.1] 0.06 [3.2] 0.21[11.2] 19
Acetal 1.45 [77.4] 0.075 [4.0] 0.604 [32.3] 0.21 [11.2] 1.70 [90.8] 9
Reinforced nylon 1.98 [105.7] 0.083 [4.4] 0.245 [13.1] 0.23 [12.3] 0.69 [36.8] 15
Polypropylene 2.66 [142.0] 0.154 [8.2] 0.573 [30.6] 0.43 [23.0] 1.62 [86.5] 24
ABS 10.80 [576.7] 0.136 [7.3] 0.585 [31.2] 0.38 [20.3] 1.65 [88.1] 25
Polycarbonate 16.40 [875.8] 0.295 [15.8] 1.056 [56.4] 0.83 [44.3] 2.98 [159.1] 25

AS, = within-laboratory standard deviation of the average.

BS, = between-laboratories standard deviation of the average.
€,=2838S,

Pl;=2.83 Sk

30. Report

30.1 s.er hs fellewmgmnfersd men:

30.1.1 & gsds 11.1.1,

30.1.2 54 yeas 11,12,

30.1.3 53 yaas 11.1.3,

3014S weds 11,14,

3015 % w3as 1115,

3016 S wias 1116,

30.1.7 %“ma Vel g3 r‘ev‘a;s"ed ne hrmu,d
[f L f/n.] (see 5.8 fer =i rs @ sZermss),

30.1.8 4 mpsas 11.1.8,

30.1.9 52 ysas 11,19,

30.1.10° 4 wsa s 11.1.10,3 nd

30.1.11 ga wsds 11111

regsan s, J/a

31. Precision and Bias

3.1 W Is 1and Wblé 2ars @ssd end reind r -n7-n
a Orﬂn aw-h o éE691 Fora h s analall hs ‘ss
@ rs wers (roAr3dd end sair s, 8x 3. fer ne bmg. B h
£ r=ma v-ngi!boli ory ne hsd hebﬂ rs 18 héy és sl W le
[and Y@ 1o 2a s cresen sd en hs |4 o= ofd s reg | -r-ng
hs a vig ge for five sl.é -uéns n hs reind re= & h
2, 0f ery s od, end voR £3, 1S 5.8 muns of3 h s@ évﬂl
312 W le 3ms assd end re nd r > mvelvng fivs
@ epd s °s edby savenllboﬁ or=ss. Foril ha@ srd12all hs
& ul.lés wers preg@redd ens sair s, @nd hs md=p=dia |
Sps musns wersa 1l ne h;da hé ) ué B ek ery W blé 3
résen sden hs @ s efd s rem 1  #ng hsd v ge for flve
Spe 1-uens In hs reind re m, @ h B ek ery s S n
Sps musns of @ h 4@ wpd |
31.3 ConceptofI,andT 1fSAand S, vs, ssnalud od
frema 2 rgs sne gh body of @2 andfer s romls B wars

"S-

- R

) ) ) e VRS & Y

7l ppermg &3 drd wek 1 fren, Ashv’ Ha dgdrors. sqss 1 D20-
1038
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12

a Veﬂ gss frea, ssmng fivs sl.a -Luns (Warnmg—Thé follow-

g exl.ﬁ 1 mens of /3 nd [, (sss31.3-31.3. 3)a rs enlym sndsd
@ prassnd nd rnghi VA y of ens=dsrmg he I msen of Irs
ss ms hed. Thé #am Fblas 1-3 sher ¢ ne bé mgore sly

l.l.}-ad @4 3.4n serrys menef y# s 1ads hess ®aars
sps ™1 ® hs rend r =4 nd 4@ y ne b; rerres§n3 e of
ehirles, end==ens, y#¢ i ls, er & e# erss. _surs ef hrs

ss ms hed shalda . ly hs .rm melss @ Fed A R e
E691 e gamii SAa s.um e ha-ri!boii oryd nd 4@ pe
als, eor s wedn spemi B, @R erss. Yhe . m.lss ef 31.3-
31.3.3 wer 1d hen b’s VWied fors hda)

31.3.1 Repeatability, I. (Comparing Two Test Results for the
Same Material, Obtained by the Same Operator Using the
Same Equipment on the Same Day) Thé we és rsuls
sher 1d b dgsd ne squma lsn =f hay d-ﬁerby ners KBn hs
I @l sfor f 48 1.

31.3.2 Reproducibility, " (Comparing Two Test Results for
the Same Material, Obtained by Different Operators Using
Different Equipment on Different Days) Ths we ss rsuls
sher 14 b ¥ dgsd ne squma len ~f hay d-fferby wers n hs
Ip v hsfor B 4@ e 1,

31.3.3 Any p égusn ma  erén s weh 31.3.1and 31.3.2
wer 14 18 vad nd porexmad 3 95 % (0.95) pred =iy of | g

orrs .

31.4 Bias Thera-s ne re ogmzsd sa nd rds by wh=h e

asn@ abﬂ s of hiss ss ua heds.

AE 25 5‘: sirers BngssBvse urrsdsn ha olls =en of hs
o8 | rei nd-repm dlﬂ-nl9737Conséq1>nly3 new as Srei . s
ssn ferysd o e‘ﬁ ba sa Lrsms=ena nd bﬂs s4 spen fer hs B s
revesmen of hiss s gis heds.

32. Keywords

32.1 mugd ras-sa n ,e Ized my 2
ne hsd s.s musn; raverss ne hmus

; ne h ssng=mvmy;
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TABLE 2 P; Dava, TexM v, C N ~7
v e Twwt gtV Yy Ted o
I AE 1 al'h sSn f/lbf,.‘-n. of w=id h [J/s of w=d h].

AE 2 (a‘e Fee ne « 10.

. A B c D Number of
Material Average S/ Sg A 15 Laboratories
Phenolic 0.45 [24.0] 0.038 [2.0] 0.129 [6.9] 0.10 [5.3] 0.36 [19.2] 15

AS, = within-laboratory standard deviation of the average.
BSp = between-laboratories standard deviation of the average.
€,=2.83 S,
Plp=2.83 Sp.
TABLE 3 Pr Dew, T,~M + , E R N 7P
, e W etV e Y ee e T d
" I apssm f/lbfi-n, of w=d h [J/s of wed h].

AE 2 < Fee ne s 8.

Material Average sA SgP 1° 1P

Acrylic sheet, unmodified 3.02 [161.3] 0.243 [13.0] 0.525 [28.0] 0.68 [36.3] 0.71 [37.9]
Premix molding compounds laminate 6.11 [326.3] 0.767 [41.0] 0.786 [42.0] 2.17 [115.9] 2.22 [118.5]
acrylic, injection molded 10.33 [551.6] 0.878 [46.9] 1.276 [68.1] 2.49 [133.0] 3.61[192.8]
compound (SMC) laminate 11.00 [587.4] 0.719 [38.4] 0.785 [41.9] 2.03 [108.4] 2.22 [118.5]
Preformed mat laminate 19.43 [1037.6] 0.960 [51.3] 1.618 [86.4] 2.72 [145.2] 4.58 [244.6]

A8, = within-laboratory standard deviation of the average.
BS, = between-laboratories standard deviation of the average.

=283 8,
Dj,=283 S

ANNEXES

(Mandatory Information)

Al. INSTRUCTIONS FOR THE CONSTRUCTION OF A WINDAGE AND FRICTION CORRECTION CHART

e

A
g
"g"
2
MAXIMUM SWING FREE HANGING RELEASE
POSITION POSITION POSITION
—
LINEAR §

N

FIG. A1.1M
e

Al.l Ths ensu mend ndussef hs Hr herem dis
= @ sédul.on hsd sy neron I hs f= mena nd wn& gs
lessssd rs Lro er~e | o hsd ngls hre gh wh=h hsss less

orq esareal.l.l-ed ° hs l.end]h n. €. Al shews hs
a sy gad snsrgy less vergy s hea nglé of hs pendi b w, O mon
pond b g swmg. Ths
p-bed-s prn = ly hs Isf 1 1f of B AlL Ths wend g3
and fr ~en errs men M rs sher 1d
ssPg @ h-m wut u rors. Yhe snergy lessss
dismgrd sda s Adnd Bars das v-bed,v-n 10.3.

4 rmg hs

wer A |

Al2
A12)

«C "
o Ja

NONLINEAR E
v

fé b P Ch\'df'v

ar hs ensu men of he orra men R r (seeF-g
2 ymg off o soms
bsv-sﬂ of 2 gi .h hiangls of Lendi i u. ,es=~en fer hs

ceaW

. e aam

o4

—

o N
N a;- FIG. A1.2 Sa .g‘Wa_de d@ Fr ;-.;C A‘e 'V-DC""‘V

orrs mon lBr e

ror=en of hs swg ayom‘ hs frss I ngmg pes=men. Fer
envsmen S, B 8 hefres I ngmg refsren 3 Lem on hs

rch nd of hsa sm@ weh hsangir és.d smsn

m rd sng Fndrly e hs Isf. Thea s ms@ ms refsrrsd ea s
aleC Alha gha n@i 8 r d=s.2 spen s hs qdnmy .b

s résen Y )-nﬂ rly en héﬁ bSsE brs dms. 8 sgen = pers
envsrmen ly $xprasssdm sras of-ndn-a sd snergy ra d frem,

<d VR le frea. on-

onvcn-an Fnadr sals en he

13
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h‘* 28 h-ne L ﬂrs,y?‘aldsa non}-ﬁﬁ r_alsCwehmdma 3d
pondi i g snergy™n r& g e hs r=gh”

Al3 /n hipgh-KBnd erdmd s 3y effd mar_als B
sdrmg weh zered hs e endndse,mgd hs @ 3= n
Xpe sd condi il p fr= mend nd wndé ge W1 2@ hs e,

Al4 /n hslsf erdm@ & ensu @ bndr_alsD#ngmg
from zored hs, e esm @ 1.2 muss hs @;w . oerdmd o
Rl drmgen 20B.p 4 s hesals wes hisals
ussdmn hs ensu men eof _als BX

Al5S Adjemrg_alsDdawa urve /A B = hifeus
of .em s whess gordﬂ% s Byve sqal Wiss ef snargy
orrs men en _ @13 Dandmmd=a 3d snsrgy en_ a1s C. Thes
urvems r/‘af‘msld eds 4] Ad ndy mmzis he @ ud $==s=ens
andm Aub'av-ng sys sa2 s hsa sljc-n-ngs alsD.

A1.6 Instructions for Using Chart:

Al6.1 Lea sand dr en_4als A hird émg A e amad
frem. hs fres swag ef h"l(l."e[% bae w=h hs .em sr prige-
smensd M hs frss B ngmg er 4@ xmy g Méma 3d nargy
cos=men on hs & 1.

A1.62 Led sand 4dr_en_4alsB hird ¢mg B e amsd
af orseveR | frss swengs th lﬁl.rn/‘erlu shadu . less e hs
iéromd-? 34 snsrgy es=men of hs | bY hs pendi b
4 erdn s wehmsu mensm 10.3. /

Al1.6.3 Cenns hs we .ems lhus Oba,-n‘ed py? s A=ch
s,

A1.6.4 Frem hsmd=a sdmyad norgy en_ 213 C Lrejs
Uy @ hs ensu 'éd,}-n,éa nda ress e hs llg ee dam h:

orrs mon for wm @ ged nd fr= =en frem, 4 1s D.
, Al1.6.5 b 2 h-s orrs men frou, %a ,-mjk-?l ad I
réd éng o ob?lrn hs snergy dskversd e hs sps musn.

A2. PROCEDURE FOR THE CALCULATION OF WINDAGE AND FRICTION CORRECTION

A2.1 Thé #re sdi rs for h"er 4]u @ men of hs wend g3 nd
fr= men errs men mn hes @ nnex ms @ sed en hs sqd mens
dovile,sd by dord menm Appndx 3. Vs ore sdirs dn

sussdasa g, smu s for hs g hma [re sdirs das m sdm
Annsx Ala ndmsd . J=a bié osydll sls ren= alud erand
on srd @ lysss.

A22 @lud sL, hs dsan s frem hed x=s of ui ..or
hs sn or ef Loru ssmend sFndma dm 6.3. (I =5 su god hors
B hs snsref porussenmsad ..rex=@ sly hs & wsds hs
n or of SR vmy.)

CA23Paqirs he aR xmw o hegh, hy, of hs inr ef
poru ssen ( sn sr of SR v=y) of hs pendih m@ hesdr ef
hs 3sasméma sdm _2.16.

A

A24Pragriand rs erd hs snsrgy errs men, E,, fer
wnd s of hs Londih g ohis fm menmn hs & 1,as ds o
w-néd weh hs firs swng of hs pendi b g weh ne s.s musn
m hs ssmg dsv= s, Yhes errs men sus .o rd d en he
nsrgy sa s, Ey,4 ppre.md s for hs ondi b spu sed.

A25 mhe riss mg hs .es=men ef himd=a er e -
amsdm AD4, 0@ grs h"a,‘en'érgy orr’é/ men, Fp, fqr l;‘and.l -

b V\md!,g"a a.,f"er wed dimmert | ralﬂ sss of hs pendil m,
w=h ne sys musnmm hs ssmMg dovm s,

A26 @lud s B,a x4 s fellews:

Bux= o5 '{l = [(hy/L)(1 = EJE,)]}
whers: / o
E, = snsrgy errs men fer wmé g of Londili ;. i s
fr= menmm & 1, J[f 1 1], /
E,, = fill-sa ls r& émg for Londi b sy ssd, J [f lbf],

Copyright by ASTM Int'l (al rights reserved); Thu Jan 4 21:24:14 EST 2007
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L = o}-san"e from filug o snor of SR vy eof
e, 0 [f], ,

hy = a8 3= g hegh of on sref SR vy of pondi b a.
a sar of s, m [f],4and

Bax = 18 xmu adngls pondiha well #vsl weh ens

swng of he Lendi i s,
A27P 3 qirs sps musn  rd g snorgy, E,, J [f pfl.
b " ¥ :
A28 @lud P fersesmusn ud urspsn EAs:
B= e '{l — [(hy/L)X1 — EJE,}
whars:

B =angls .ondi by R vils fora gmven sps musn,a nd
E, = #]rd éng prd ‘,-ng snergy ferd s.s mpen, J [f lbﬂ.
k

A29 Qlud ¢ eal errs nn,én"ergy, E;ods:

Ere = (Ey — (Ef2))(B/Bay) + (Egl)

Erc = 3] errs men snsrly fer hs rd@ mg snsry, E,
ofd s omuen, J[f I f],3 nd <

E; = snugy errs men fer wmd g of hs pendilig, J
[f lbi].

A2.10 Glu® s himma réssdn susmg hs fellewmg
foryy & :
1.\' = (E& - ETC)/[
whars: , , o
I, = mu@d  ressan sefsesmusn, J/n [T lbﬁ-n.] of w=d h,
and
t = wedh ef sl;‘e muusn or wed h of ne h, s fm.].



Al 256 064

APPENDIXES

(Nonmandatory Information)

X1. PROCEDURE FOR THE INSPECTION AND VERIFICATION OF NOTCH

Sl Ths 1.1.1r1.ose of Irs .re ed] rems o dis s he
w ros o~ unshed e o sus ssd for de srarng hs B ¢ sd nd
angls of hs ne h. Thass ua | re;,un s alddlse b‘ T ds
usmngad em## ermfa imf bla

l‘ 48 1.1 Thine hsKRIIRvsa & dusef 025+ 0.05 sum [0.010

+10.00250.]4 nda na ngls of 45 = 1°.

41 .2 Apparatus:

1.2.1 Optical Device w=h s n, 1@ Soefid =en ef
60X, PR r ghsssalsand a g a a hyen.

2.2 Transparent Template, (weil B‘e davilep,sd m  bes
Lre edl r3).
1.2.3 Ruler.
1.2.4 Compass.
1.2.5 Plastic 45°-45°-90° Drafting Set Squares (Tri-
es).

Faan

an

A3 A Bnsd rsn smgd S aus bé Je\)elol;éd for @ h
lelén-na ~ena nd for @ h e res epsussd. [ s l.refeﬂ ble
IR & h Eboﬁ ory sd né rézs en ens g res e.sd nd ens
2@ il @ men. [ s ne na ss@ ryfora hhboﬁ ory euss hs
& us R4 men | 3uss & h ymres e.sdnd @ gy iR
oy 8 men I s seqswlt  emfiaren blovu # mes.

L1131 s hs 4R grefid men of hs e ma] dipmsa a
sv-‘alble ngn-ﬁa mon w=ha sy a4 Srefid men of 60X

32 8 s héF-FrgPss skds en hs s res 01. .
foru Feus hs W T0S @ Se hs mes s =@ s of hs

Birsalems Is.
J33 R 'aa} rhe eg# .hef ha P rsals(sssFg. 1. 1)
134 Cre s ek somedr o shownv-nF-g
:l 3.4.1 Pnd hed orex=y@ = sn sroef hs 14-3 ] of,ﬁ‘l.er
342 DRwa si ef Largindmudr eerdm# s hres gh
hs' sn'sr " L
1343 DAwa A gy=lyof en snr= s lss B arssg od
a “erdmg e hs dmyinseens of hs FRrsals,

J1.3.4.4 Vhesmsa on pshad  y firs se mga 1(6 1 pa ]
ouljl ssa & émsan s ef 0.1 TN 0004m]asréferen 5 By

hs @ gn-rlad rhe oSk . h ef hs Fr Sysm 8, Ssq sn
ﬂrlcsskﬂllbeslﬁ 30‘002 und #r [0.001m.],2°s rmgs w=h
hs @ srrng | +ng 0.4 sum [0.016.] frem, hs ‘sn'sr.

4135 ~he e e,y helﬁl.er w=h he on snr A lis e
2893 AnsAdren smeR sef hy en snm mr Iis. ,
J1.3.6 Censu  Fg. 13,y a mga ss ond = 3 of

& bl
# pordnd find m’sd . rexm@ 5 nSrdnd 4dr bes .em .
D# w ens ms hrer &h brs snsr pem . 13 5l s s zire

dagrss (0°). D& wa ss end }-né erl.end-u 8r e hs firs )-ne

hrei gh bes sn or pem . [3 3 s e 90° . From, hs snsr
8 wa s B s 44 dsgress rod Ve ® hg <0°. 12, 3] hs s
<44°. D# wa ne her bnsa 46°. 12, 3] hs ks ‘45)

b

14 & ;a A= res ol.} g8 ss skds on hs yo= res e,
A2 fory, & & hs ne had Spe -uen on o, of hiskis Feus
he = res ol.!' ovs his.s musnd rer ndu sng he B ferm,
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AE 1 100X rsfsren 5. (
AE 2 0.1 sem o jor s@ 1s; 0.01 suge semner sd Js.
FIG. X1.1 F 7*’3 a

|

adysmg ne sunml his.smysn’sne hms sn sradandndr
hs be e of hs vewmga ra . W "{;a ~ursef hine h.

1.4.1 Determination of Notching Radius (seé e 1.4):

141 1 4 heg-uraona shss oflil.er ,‘os--on hs
1.v-uré se 8 o en of hi ne hm hal.v-ureﬂés
dewnwd rdsd ndmsd , @1 64 g0 00 251-n]frou hébo o of hs
# por. W3 hs = urs dewn e helﬁl.er

14.12 DAw we bnssaleng hs s=dss of hs ne h
rlo)s g dewn ed .em whers hsy m srss b"ﬁl.W 1‘0 h
oo I (sss F-g, 1 4.

14.13 l.en h; ondss od @ 51 um [2m.] g
,a-n [asa rsfsren s, 48 w wed r sm rse mg be h s-d—?of
hsne h(sss Bg. 1.4). Thessmn srss mensa rs a llsd B and
1
b’

—

JlAl4 Cless hs o1 d ss 04 & 38 e [1.5m.].
Jom Ras ha rfsren e @wanar (Z)Gbov—me
ne h, @ wa ss endar (2b) B mnerss s wehar @ a
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b 1 Bva gpmiia on = 100X. .
FIG.X1.2E a b g <« Trag he' ™, b e/ D~7
R e s, S DI
o« W
an®
46° .

/ 44°

/

UO
CENTER
POINT
FIG. X1.3Ea b <T'amhd al M ‘D7
. . - < 0 ~ < v )
v Te™ A}f e e &L AR

g J. DR wa s b‘ y\f‘één Iand J. Yhes ss4 b}-sh‘es hs
sn srkns of he ne h (sss Bg. 1.4).
415 & 5 hs Bnsdrin Smed sen e ef hi murs
andamgn hs snsref hs en snr mr Iss weh hs é8 wn
wnsrkms of hine h(sss Fg. 14). ,
416 _Pds hs suek s dewn hs en srknsef hine h
un= ens §n snr = ls @& hss boh slss of hs ne h.

\
"/ /

e INTERCEPT

[ S
FIG.X14D ~7 v @ N ~¥ g Ra 7
ee T W

N, . . . ,
soerd hs Adas of hs ne hand emagrem=a@ms hs

AP myms of 0.2 003 s [0.008 e 0.012mn.].
1.4.1.7 E sems hine h esnurs B hirsdrs ne fR

Se® 54 leng hs nad sirsd # dus.

«1'4'2 Determination of Notch Angle:

L4210 & s Ans@rin sk s fer du irymmg ne h
a ng\l‘e (sss E-g,,\al.}) on eo. of hs . he egh ,ha 3 hsd e hs
shss of # Lor. ‘@@ 3 hsgmursse B hine h m.ms .em sd
ovA rds yai . ,o5==en hs n sr.em of hs su.d sen e ef
o 352 b}-sh‘ed.,-n 0°a x=s of hs ,/é.ul.il :‘e w=h ha mgh s=ds
s@=th .er=en ef hs ne h. Chs he Isf s=ds s A=gh
cormenef hine h esnurs B Ies ermen# lls, s wssn hs
443 nd 46° dagrss bnss. If ne , ro k@ & hs PR ds,

L5 Apursefd ne hsWll 33 nd las svary 500
nof‘rh‘es or =fd enrel & pels Gvssd AL @ sds ms
hres-s=gs@ lyy=s for 18 s

LR hs ne hmn hs “en rel Spo Hﬁ_énrs ne w=hm ,h"e

r‘eq‘;‘y-r‘e,u,m s,4 w=urs ef hsne hmg 2 dsshald pe A o0

Anda@lyzed |y hs 8 ms pre sdirsussd for hs sesmusn

ne h.If hsne bmg, 2 dsdessne mss A h’ raqiFragen s

or shews & g o= shar 1d; sre.8 sdw=hd now & dowh=h
cos S 8o ‘b g b

s béen hs V‘:d for Lre.sr é=psns=ens.

1.7 I;-sl.oss-t)I‘a Iy hs ne bmg u ',ér Wy Ry hc
oITs é-u,,éns-onsbu dessne u hs errs ne h=n hs
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Ses musn. If B e ursm wll Sns ey e oW ba s o hur
end=mens (u srd nd fcei‘ spesds) @ o,4m hs errs ne h
dmysnseen for 1B 4@ s 1.

X2. CALIBRATION OF PENDULUM-TYPE HAMMER IMPACT MACHINES FOR USE WITH PLASTIC

SPECIMENS
21 Yhrs a1 # =en .re Sdred L dees sl mially e he 29 Inssr And B, hs ar iés Y =M 2.8ma
Izod-uiﬂ 1@ . Hewsver, sy h ef bes pre sdirs 4 nb vermad | ces=menmn hs snsref hswssse B hs ne hmn hs
3. md 0 hs CRrpymud 4@ bemsds wall. s skghly | slew hs e, <dgs ef he vss. & <3 b filn,

of &=l on his g sdgs of hs pondi b g wehd n elsd msu s
22 Lea 5 heﬂulﬁ T h-ne end su rdybase I skl amllé hésv--lfgadgares g;nlyﬂ @rms hsar. Thasv-lv-ng
ne ‘vﬂl on hc assand hs dss skl ne A sd rs- ‘sdgs shar 1d 15< > end a ress hs anv-r; w=d h of hs a“§ 1f
;ably LeSs of anargy from, v-b? mens well g-ve h-gh ra #ngs. only #r#l end s 4@ ds, o w-ne hs V-saa nd énz b
I rs emmsndsd B himud  3ser Spolsd ed \dass  for h: au se. If hs ay ssmsd pdron, ad 3 hea 1.l.rol.pa ]
I8 vnga g8 ssefd las 23 gmimmsussda a2 mmis beCher errs men. If ne au sv-sa 1j\ren rigevs his ‘sra nd shru,
Rn27T[21 1] uporgrmims,a Ao erd kgn hs sn-v-ng 5dgs wmh hs
. S ; } . s ré eofhabﬂr(
423 Chs o hslsvsl of hs 4@ h-ne-nboh ¢rs mensmm
hs' rA ns of heba ss W=h s lsvsls umncd-n haba sc,by 210 Cha he el }-na en hs 8 & .f hs bar for
4 4@ brrs’s lovsl =fa & msf ory referen surﬂ s s h.p-rz.nal Ss -n?f of srmmg dgs w=hm an ' 0.002 w=ha
avimk blé or w=ha 1.h b Ths 1"®w s sher 1d bé 1@ i 22 bees ’s squd re, %
léVel evw=hman '0.00lm hs .&ns of swmga nd e w=hm
10.002m hs L& ns erl.end-u?r o hs swmg. ,«2 11 mhe @ _mg hs 2rof 2.8 frem, hs wess of hs
@ s s B oha 1 nea U hs e s4gs of hs s en hs
24  mha s#m=gh ;dgganda feslsr @u gﬂ ord dﬁ-h LI W Sab) hesv--ngﬂ Sef het?r suevs hebarfrou

nge hs hegh ef hs new lév-séjlv\ rsf mvs @ he hs wssand Ansfor bes bns @ he spmg & 5, usmga
nxedv-sef&l ws 1@ h hshegh ef hs fixsd vmss § w ;,eh-n-sssqlare Thé&-sanéfrou hs S g e s o
we b 0.08 sege [0.003 ], hs e édgéof hs w=ss she ldbe 22 £ 0.05 s 10.87 = 0.002

) ) ) o m.]. Corre w=h shegs or Srnémga s ne vsd ry,d habo on

25 Cend  hs @ bmssdm B ursrferd cre sdirs o of hs v=ss.
ens] rs hss "y Sr@ dmsmsmn elsfn 3 (0.80 = 0.20 gua) (ses
6.3). < 2.12 hen hs pendi b s B ngmg fres mms lowss
) ) FOSmen, hee‘fiergyra d-ng;usbéw-km02%offlllsalé

26 Chs . hs Rnsverss led ‘ren ef hs snor of hs
l.eni] s w&g édgé I 1{11 s w=hrm 0.40 s, [0.016 2.13 Inssr hs gr of 42 8me hs v-sea nd & pem
m.] ef hs snsr of hs v-sa Adps hes®f  &rngs er =ch ly =na verv-all.ow-bn hsn hs's g Sdgams haldm
rslea s hs wess, ors A=ch on hs l.enij LhnsRfa sna s ry end w=h heba r, hs enargyra g s é w=brm 0.2 %
03 am hs .re.sr r3k menshe,. bé wesn hs we sn srs. of fill sals.

2.7 Chs . hs endilh ndry for s #=ch nsss we b 1.2 214 wmg hs l.endl i 2 herzend| .es=mend nd
sae, [0.05 m.] w=ha s#&mgh sdgs er  y s=Chmg dewn hs | l.l.or = Yy hs s g sdgsm s .es=men w=ha virma |
sk f. Allewmg hs l,enilhu o s yda@ms hs 2 h gr Allew héohéréﬁd of hms a1 @rssa hs nsrefd 1@ d
semsmuss ¢ snds hé ary sseeAlly when begh-2 2 my 2 nend \a3&n édsalle., B hé w¥gh of hé arfrem hé
weghsars en hs Lendibom. ~ed ] weth e find hs Sffs mvs we=gh ef hs pendih . The

sffs mve pondihow wegh sherld |3 webm 0.4 % of hs
428 Inssr Varna llyand snsr we=ha lea mg pgand regersd wogh for I8 Pand;h nagmy vaw-gh ws b‘c
2 M ™M hs wssa ne hsd ”"w hsd uéal ar 12.7-nm. a2 ddsd orropoved, a3 irs e @dn s hsa ddsd er réuoved
[0.500.] squd rs, I Vg Op 05 s sdas 2 # 1131 we b 0.025 we=gh w=her 2 fre 1-1“§g hs snoref .oru ssenrsd =vs e he
. [OOOl-n]anda lsng h ef 60 LU.L[24"H] Chs hebar s g edge I = neadyg, s od dd v\.)-gh e hs o Lok
for virma 1a kgngn webm an 1'0.005m , @ h ke ens s-de of he, @ pnga x=s frem he s =g sdgs o da réd ss hs
wehd sg@ 1l 4@ broes ’s [svsl. _brnu p he vess, =f ns ss@ ry, sffs mvs we=ch ef he,and; Il ;9 ‘§ he é=s mu Sdgdssan
e eorrs fer srrersmn he e} ns of . enth I swgu sng are [2d o2 rg‘c,‘en,‘argy lessss from. \,»-bii ren of hs 1."enth b s,
° rresérvé sold ¢ ..or for hs vess. Fer srrersmn hs & ns

arl.am\-u Br e hs .k ne of Londilm. sweng, s h-né hs 215 @lud B ,h"ei‘efflé 3 1§ng h of hs l."»nd;yh ndram,
ms=ds 8 s of hs - yps loa mg g for errs @ }-gnuan or hs dsan s o hs  ener of peru sswen frem, hsd x=s of
= s yl.e of Femsu sed. Ifa B ds- yps prEmsu sed, u s shrus  red ~en, 'y hs rl® adl ra-n ‘0 39, The sffs mvsleng h au s
or grnd héb ss of hs wmss o rmg hs e urf & lsval b® welm hs elsin s sa sdm 6.6.
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X3. DERIVATION OF PENDULUM IMPACT CORRECTION EQUATIONS

| o
FIG.X31S g <P g T Ty ReaP o oy

(o)

:5 Am

. o ~T
FIG. X32T 'ﬁrﬁgxq‘ dFVHe .n a‘a'i':PV:?'a da

AN g4 e

3.10 Yhs snsrgy errs men, E,, en hs firs swmg ef hs

1«3.1 Fres. mgh 1 ngls émsa n ssmn B=g. 1«3.1: l;‘and] Lg e@ursa he ICR TN 1,';[111 i a0 @ ngls, Bax
L—h=L esP (30 & pS™u MEmM Eq 3.8 gvss hs fellewmg:
S22 B hs e snA | snrgy @m of windi b a Egs: Ey = mBe + (Ey2) (1D
E, = hW,g (32 11 CowymmgEg 3.84nd Eq 3.11 g=vss hs fellew-
33 Coub,-n-ng Eq 3.13ndEq 3.2 g=vss hs fellewmng: e
L — E /W =1 es B ( 33) ETC = (EA - (EB/Z))(B/BI@ x) + (EB/Z) ([\‘312)
3 4 ‘rhe J,e Xmq] 00 gnargy .f he r‘ndl h nres ha 1'. anﬂ 1 A‘312 Nomenclature;
energyi1 hesar eof hs s, E,, er
Ey = Wy (34 b = or 3. of @41 errs men snrgy s A=gh s,
= -
35 Thé co Al énergy @rmnad bY hg rm.h b E E, aag:rgilf So“rarel ;I:n':: 1} wng e h pondi i g wen
r
relf‘ sl o hé: ser.=en of wnsrgy ofd s.s musn, E,, by he Eg = snsgy orré 11 for l.ench 1 s wnd g3 enly, J,
followmg :qud men: Ey = sRxmu a snurgy of hs pindiha @ hssar ef
Ey —E,=E, (35 ), 1,
S E = ponAm 1'snsrgy @mn of Londi b u frem. hs Lond -
. P r r
A'3.6 Coluby-n-ng Egq ”3.3-1«3.5 g=ves hs fellew=ng: b rss posmen, J,
(Eyy — E)E); = L, (1 — osP) ( 3.6) E, =unerrs d, rd -ng snsrgy of Spe -uen I,
. . a E;c = eoalnargy errs men fora gmvin bra g snergy,
S Solv-ng Eq 3.6 fer B g=vss hs fellewmg: E, ],
B= s {1 — [(h L)1 — EJE,)] (37 & =34 S8 ren ef gR vy, /s,
f ,M o M}, “ h = dmsdn o anerofgﬁv-yofl.end]hut-sasvarn
3.8 Frem Bg. 3.2, hs ed] snerly errs men E;crs ally frem, he rss es=men ef hs pondi b, e, )
g=vend s: - hy = 2R X om hegh ef hs nsr ef g8 v=y ef he
Ere=mB +b (3.8 r‘ndl b, m,
o o o~ m = sle,s ef a1 errs men snirgy s #=gh Fms,
SB9 B2 hs zire cem eof hs pndihim penRl L = dsan s frem fil maw @ noref 28 vy of Lon-
ndley: b, AU
Eg/2 = m(0) + b (39 W = - ";gh of pindiliads & smidm 214, &,
=~ A nd
or. B = angls of Londi i s cos=men fres. hs Lendi b g r3s
b=Ey?2 (”3.10) FOT=en.
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X4. UNIT CONVERSIONS

44 1 Ja les eor wors (J/n) 4 nne b"e envsr sd H‘e ly x‘4'2'1 Example 1I:
e J/u e hi o mof lu s of J/;L [f lbfﬁ-n 18y 1 ft-bf/39.37 in. =1.356 J/m
alse réql-red heréfora hs ress-ss 2e 1a rd undsr hs 1 ftibfin. = (39.37)(1.356) J/m
b 1 ftIbt/in. =53.4 J/m
ne haus s rperad. 1 ftlbffin. = 0.0534 kJ/m
. ’ : . 4.2.2 Example 2:
4.2 Ths fellewmng s g.lesd red . .rex=y@d =ens: &
# e e 1 fEIbf/4550 in.2 =1.356 J/m?
1 ftdbt/in.2 = (1550)(1.356) J/m?
1 ftlbf/in.2 =2101 J/m?
1 ftIbf/in.2 =2.1 kJ/m?

SUMMARY OF CHANGES

Cosarm 33 D20 1 smiinmiisd hiled men ef ssls 3¢ M ngis @ hssandrdsm s hsds msu 3, D 256 - 06,
B @ yrmu#d  hsuss ef bessdandrd (Ds Sayyor 1, 2006)

,(1) symssd 8.6 eadd ‘ne g ol.éiil rens. 4 s ,d s for
@ y® ~en of ne h R# srsmsand Hingédallovﬁblé
froq sn y of mis.s men.

Cosarm 33 D20 18 smdsnmiisd hilea menefsils sd M ngss @ ssandrdsm ¢ hedls mu 3, D256 - 0%,
B a8 ymuA  houss ef hessand rd M h 15 2006)

(])X'év-s"ed 6.10, 10.3,a nd 10.3.4. (2) Edmerd lly errs sd B=g. 6.

Cosarm o3 D20 1# sriénrﬁ‘ed hslea men ofééi; od Wngss @ Irssandrdsm s heds mu s, D 256-05,
B 4@ ymud  houss of bes sand rd. (Dl.vsub;r 1, 2005)

(I) swsed 5.2, 537, 6.1, 6.10, 6.11, 10.3.1, 10.7,3 nd l‘o/‘e (2) Edmerd lly errs sd 1.1a nd hs mlss of ¥ ble l1and M bla
21.

Cosarm 33 D201 smisnmfisd hslea men ef ssls +d KW ngss @ hrssandrdsm & hsds mu s, D256 - 04,
B @ ymud  hsussef bessdndrd (Budry 1, 2005.)

>

(])\"ev-s"ed 7.2, (2) Addsd h\.’a 13.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).
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