WXEE: ¥ ASBERREPTEES
T ok I RER

W+ . R EE) _AbLE
JSHIT, 2R w2 35S
B (%48) FZ@% )
B E

B R R A R B R AL S RN E B AT 8%, Hh D E R nEil
RAZABITREFFEEORA. sRIRRRILEITIIR S I FRFY,
A IO B PR it BEHEAT T ELBUE A B AT B ST

FXAEX I N FRRMEARSHESATHEM L, $3T BARAE TS
FETHEAT AT R. AR b, f58) ANSYS/LS-DYNA %M, SHELTF
B &0 T RRERE, SROBRE, UK zod FHRE AT ] HERENHR
JURRARL . SRR XX R R MR B, AT T e B A R e P o 5 o (R
HRERE . EE, SABERAENS. FHNS. WIINS . B—AER N AR B
ROAER; AT TR EREAL S BR O E ARG R S BR O PUREERE. I, B0
MBRENS FHES . BN B—HENNER: 2T Izod MiARBEEDE
ATV BREAERGROLHBERENS FRES . WM HME—HERNNE. 555
RASROMABREN S FRNAMBERBIVIN AT T A0 B 048 .,
TR EMEHBA T, TRERERHIRY, & 6RO 55T B 2 9 ik O 4t
HILT R SEROEFE ) ARG Izod W T AR E A HAEROPREIMLE, HE
RO S EAEN BT R

AX TR TR A RFERM BN — P LR ARME T —E MR EM.

X 8 i9: AXE; HWT: LS-DYNA; A%t mi
ARER.: NARR

FRFZ I HA KITO AR &4 B K% E.



Subject  : Analysis on Impact Property of Mining High Strength Ring
Chain

Specialty : Mechanical Design and Theory

Name : Yang Zhimiao (Signature) Ya”‘ej Zhi' i

Supervisor : Gong Xiaoyan (Signature) @ 2 %u)a«,
Xue He (Signature)_Xue He

ABSTRACT

High-intensity mining link chain is a main towing component in scraper conveyers and
coal shearers. The dynamic character of the link chain plays a very important part in the
reliable operation of the conveyer system. Because the link chain might be blocked during the
conveyer operation, the impact property of the mining link chain was discussed and analyzed
in this study.

The basic technical scheme of the finite element dynamic analysis for mining link chain
was established based on understanding the impact dynamic theory and explicit integral
algorithm. Firstly, a finite element model of finished link chain was established, and the
velocity, acceleration, maximum principal stress, Von Mises stress, shear stress, first principal
strain and system energy of the finished chain were analyzed under a blocked situation.
Secondly, a finite element model of link chain with V notch was established, and the velocity,
acceleration, maximum principal stress, Von Mises stress, shear stress, first principal strain
and system energy of the link chain with V notch were analyzed under the blocked situation.
Finally, a finite element model of J-shape link chain in Izod impact test was established, and
the maximum principal stress, Von Mises stress, shear stress and first principal strain of
J-shape specimen under Izod impact test condition were analyzed. Especially, the maximum
principal stress, Von Mises stress and Tresca stress in the notch area were detailedly analyzed
in this study.

The results shows that the crack would be initiated and propagated from the inner part
of the V notch area for the link chain with V notch, and the crack would be initiated and
propagated from the two sides of the bottom in the V notch area in Izod impact test with
J-shape specimen. The results would provide a theoretical basis for the link chain optimized



design and experimental study.
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& ACIE R MBI NIRRT, ZBEE N SRS, RITBER, MR E
. SRR FESE R BERTHYREEERE D ARREFEHLRETEEE
HJE, WHEEHHEH (224) WHEH:

Mx()=P-F+H-CX (2.23)

A B AR O E SRR E, B O, HESHER TR,
IR135 HO
{51 E EL4 1, Bt 20 O R

x(t,)=M7(P@,)- F(t,)+ H(,) —ck(tn_l)] (2.24)
2

12



2 FHiRE B Ak B A AT Ak

e, . B 20 0 BE AL BB 0T i F k18

2

*E ) =x( _l)+%(At,,_

|+ A1) X(,)

x(t,,)=x(t,)+ At x(t )
n+5

(2.25

(2.26)

WA, HZAKRGILAHE, B2, HRLREFO/LEABRE. B TRAKSD
REHEM, BHHRARBERERSH, AREAMSARIEERE, JHdTXRAT
DR GBS, NTIRKKEEE TAEZERRENE. R, EXP0ZMERTEMN
BER, B—NZNSKHLERRNRE 426, R, SitES— 8T
HWREPK (BEAFLEFEREREMFATFHRRHSK), T—HRPK A BIHE

ME, xEERFERFE T RA ERER,
2.5 HERIEENT

277 SR 8B AR

SEZBEW R THEREEURHSA

l_—J

HISE R BY
REBURR, LEE, EXHH

J#AL LS-DYNA KiR%
WERASBIH KR

R, BALJLATER, 215 Mg

AR ETTARR, [ AR,
HmER 5ia 5

GRIENLE
BAE AL A

A

GRS, BEITRSE

g 2.2 ANSYS/LS-DYNA i E %
55— H) CAE S A B R fE L 2L, — M52 8 ANSYS/LS-DYNA EXF)
TSR E AT KRB R G B =ANEARERY . HBREN—BRENRE 2.2

Pi7R o

TERTAL RS, FEEBEMEE, Q20T E R AT e 3R i Al 4
B Z W — A B PFEEBIE DT AR R ITR B I UEHEL Sl
BRAL g JUATHER, LR AT A RIS R A R R, & X5 H il R
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BEABRKFHAEFEHR L

ffE R, ARER. UARLHSESE.

FERMBER T, FERREMTETR KRR, 8E SR 8] LUK & Fhok g i
HBH, BRXEEXH, KBFIHE LS-DYNA HHBEFHBIEMAY, REE
it Solve #r4 HE# AL LS-DYNA9IT0 KE s #THH.

EREAEERY, TERBITERELAES M. SRS R FT I
BAMEXMSH, aTCAFIA ANSYS #E M G E % POST1 FInf a2 )5 4b 5 43
POST26 5E/%, LERHATLLIEA LS-POST /5 BREFFHHT S R IG kb7,

2.6 BRUABREZFR

LS-DYNA BB/FH £ e TR LMER, WHRATT. FTHRIT. =4k,
RETT. ATHIT, BEEBATHRERCE. SMHATRYENELHEETHA %
#. EFREAFER BT TERFINR=FLART, TEEENMA=FLHKR
THEEHE,

2.6.1 AARFA2fadr 4| 5t

FEEBNZEPHREAROEEN, KA RRER R RiE5) R Lagrangian 18 &
%. LS-DYNA B FEHE XA — AT, WMYENZIN TEER (o o2v a3)
KV R R R e s T ERER, HIEsME TR

x, = x,(a,t) (227
ﬁq:: ai?ﬁ%)ﬁ)ﬁ)ﬁ.m?}]ﬁﬁﬁﬁ (o oy (!3); Eﬂ*ﬂﬁﬁ%‘#yg

x(a,0)=¢a,, x(a,0)=v(a) 2.28)
SN2 2 VEREMA T GHEFE) H:

3 60',1 o

;EM = pii, (2.29)
552 A R0 A
RBAREM: u-7 CERBARDD
RS R A Yo, =T ERABRKMD) 2.30)
BHBME RO 3 (0 -0, =0 @31)

=1

Bx =x FRAEM, HHMRREMIL T obs.
A, EHFEREHESRENTESN.
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2 HRAMKEHANIT A

2.62 ARAZRBHK
EBHMA FERBARI R (B/ADREEE) A
5Tl = _[i(pi,. — £)oudV + Liia,,aggdv- infau,.ds =0 (2.32)
=1 =1 y=1 i=1

A, duNiHRMBAFEMFRELES, §e AHEMNTouBIENAEY.

WENMGEHEBA—RIERATT, NEHBHENEDTLIELMRR AL H
TR ZH, Gt REB N REERTEARTE, =% 8 TWaKkHT
gk = ) IR T B T BT

ERBTAR, ERRANBIRITED T SRR ERERE, 5.

Node | § 1 4

1 -1 -1 -1

2 1 -1 -1

3 1 1 -1

n i 4 -1 1 -1

5 -1 -1 1

6 1 -1 1

3 7 1 1 1
8 -1 1 1

A 2.3 AR EEH
8
X(&Em,8.0=2 D, (En,5% (@) (2.33)
j=1

K, &, n, (ARTHERYH, WE 23 Fir.
Hep, fEEs% GERED A:

Q,-(é’,'lsg)=%(l+§j§)(1+7l,77)(1+§,§) (2.34)
x (& M § 1) =Nx° 2.35)

Kb (G, mp §) HETHEESHLELE (HEAE), 0 tHARTEH
BB EARRFIE, x (& n, § ) =N WIBERSGES, TSN FEOER,

15



BEHBRFATFEAL

N (& 1, §) =[Ny,...,Ng] (2.36)
B, 3B MNFRA N=O k.
WEANEMBRI A—RIIE BT, A& BT S IRRIEEH R B
fe, WREELBRA:

1 =341, =Z§x”[ LpN’NdVie+ [Bodv-[ N fav - Lg’?ds}o (2.37)

R, TN S KE 0[04,0,0s Ty, Ty, Tnl LA B=LN,L A WA E TR, K
EBTTRA:

0z

L= 0 2.38)

0 0 & 0
o 0 ox &
0 & 0 &

Ox
7€ LS-DYNA3D o, iF—BATFHRES m = [ oV NV, FA—THITERA

BB AT ERET RERE, REEERABSAREEEM, TELEXTUHR
A Mx=P (1) -F, WABUABEKIES) AR, HF MABGRENER, FARITM
NHHERTRARE (BRNABERE) ARAK, HTREH:

F=Y LBTodV (2.39)

KPP AHEBBYEARNAE, HEFWAS. BH. EHEFEK:
P=Y ( LN’ fav + _[b;g'TdS) (2.40)

PEEXFH TR e REBEETHNMEZShEHERTEITER, THEREN
faj B SR AT
BARHRS SYRES: dEWH—BEATUEY, ERTITHREHRTK

R L g(x,y,2)dV M5, —MFERTFSRHEE BRBIFR T HTELTRR, 8

[sv=[ [ [eenoisideanc=3 3 3 wwmgEnitnl |Gt 24D

=l j=l k=l

Kf, w, wHw AIRE, JAFSZEHE Jacobi FEFE:

Ox/0: 0y/0¢ 0:/0¢

J=|0x/0n 0y/0n 0:/0y

|:3x/6¢ &/0; 0:10¢

LS-DYNA FHR m=n=1, RS EFRY, ERZIMFERLTH: is=k=1,
wimw=wWi=2, =G0

(2.42)

16



2 HBEBIRED SN A

FREBBERI TR [ gdV =82(0,0,0)|J(0,00)|
2.7 KEING
AEHENNES N ERBEMNRGHRREITTNR, RENBTEEEHEERST

BRITIALAK LS-DYNA W EH g, XBEEM—BMTHHHOHE. BEMET A
ERBIN=FLABTHELEE,

17



HEMBEKFREFERL

3 EFEEARITRE AE ST

VR R R R PR PR T/ b 0 B B2 B PR R AE AR AR o R R b T B
FRED T MRASNE zod M AR ERI BB 20075 R R A A
KEPRFIRAEIOZET N, ERERETRATRREY, H2etB&ZRE,
RAERREATZH, RS, RRENKFRA, ERZIGEHREMEN
AR, dTRB o BAer B T3 BURE P T R B et B R A, FERREIEN
HIF PR SRR B X EAEZ R KIS AR AT, "Lk
mHE, ABEAERRTMERRESHRE . AEH SN EREED)RE N FEEM
JURTE R R ALAT I8 BRI B B A ) D PR R R, AR
RBEIMT wBER. SROEAHN zod kK KH RITHEE,

3.1 RIEREAERIE 1L

5 A B R EENARIENZES WU S LS RAE R — M REM B ML,
ERVERHN BN AR REMERN. FREIHT BRI RERIFR &,
PEX RS AT E AL, BB R R (st B0t B 2 AR RV AT R4k, IR UORE R
RERAZAFHENEEGR . RENFELETEIHEB IR RRT SEERM]
AL, REEKRENRRT, RLUSHERDOHENTHFE, BEFLNKE/MIER
HIRSHRRE T B, R AT RS HMEZ MR RERERN. HHEMTITER
%, NZAHEEEATE AR, ENRRESER KRR,

AICK A B RXF RTEH TS, BRTER —HEWITRE R E
%, B—MEURMBEERE, ERTESMTITHAMERENBEEX, E51HEK
REMBEFETKR. T RABREAXEEIRELEUE R, BEEX, SENFEKL
RLER, URKEOHERA, RETHEROER . BRESTERELLERN,
HEEMEU TR R

(1) x4 BR9. TTmke e 4L R

3407 B RRET R AR, WU ESH, AMETUKKREEM S E, i H
ERE R E R R . SRR BE RN T LR, 7 RERE R
REME & B0 B RERM ESOARR, FARTAME R FXEEHHR
By Fe R ARSI, FIREEN. REN. SEREFMEHRERLR
MEBRAHER, ATEEIE, EeNrEEaRlE.

(2) EERIHEAE

—BAAF R TN, REARFHRRSEHNRLTERE, RIS
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3 EMARAMYGE S

B ERTERA, MR, BBAL, FIFOTHENRAREK. HRERTEH
RIEEER, BEERMMNE/N. MTFEXERT, NEMEREREXEEN, Mk
MR FIXBHEAT R B HR B RS AR ], HER ] B R R SRR R R
ST AR, YIRS AN, ORISR, & ERA0 I 3 B R 24 BRI 3L
PRGBS AF T REWDH I ECY, 550, mBMERTAD, BRIHRERBET
REfETH AR R, NI SBUtHAR AT .

HRTHES LR EMLMRAZ —, R MBI R BT R4
iE, B> SR R RTHHT AR M E. BAELMA CPU SR, &
R E MR DT HHR R, BEASMIGESHRRY, MR ERETTENE
FOVHSOR B B B 7

MR X LR, BEMERRZEREZ MR —HBUNXR. RIETTHOHK
RS R MR VEA N TRFET S, IRBEVMRENORIERRFEANS .
Bk, ZRKREFRIEBRETELSHEEILBIER, BEIRE. FXHTE
BT, FEREFEFEPEEEPERAEREE LY ME 3.1 PRl —A BT
A 12 AR TR M R HPHH | FIRTHNR B S HARREIRIEZN
HAL, HEREFE SRS, FRRETZER, MHNE LRMEAR; B2 HE
NIRRT RER, TARAT HRERA RO SH: 85K 3 figr
MRS RIEHAER OB, LB E X AR, REHA R85 7,
FTEAZEZBERS EHEMEBAT, AT HRREVURBRIMZ W, ERLER AR 3 (RE
SRRBRBYFH TR, ERBHRBIER 3 £ EEF zod rhtiRBRBALF,
ErdRRRAEE LA WE 3.2 Fiz, iR e M EEEA SRR E,
Wit AR R R RR A SEFEAGZ AR EMXR. B ZrhEy RRER
f, BR (BREMEERT) AREmEEANRT, AT iR fR#T AR
RERMNEGYE, MBI 3/4 BESRBATT, BTLMEIRZ N J BiktE. BFsh

g&ﬂh

B 3.1 [BIEEREEE LR B 3.2 Izod FRTIARLIATHERY
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BEAEKXFRAEFLERL

FERETHEE, mHERBERA 3300KN, RFRERRARZEM, BIHE. 4
BEFREZIEMXR, @R,

3.2 BIsERTEh HFER AT

3.2.1 B Z4-Fata &idA2ed3h ) FaER

B e drd RS D EE BT LA A i 3.3 Fin B E RS LiEshmikil
— R A ER L B R RS, FLIE B 32 B4 B PH A5 I {6 12 A 7E AR AR AT ] Y AR
F, XeaMhSHatZEFEERREAATLERNS, XRARRAMEEA.

NN NN

=

N> N Y NN

33 REMEEHFEA

SArrpE N R 1 EINRE BT, B-BS5ErhmE, wER
MEERILFAEZES), mEPERH; 2 pEdEF RAnEYRIRE S SHPn
RRae a4, NABPELRPRE. KAURBBEHZLFHENER: 3
BB B ZBAT, BAEERHERT AT, UT RV 5HRRH
HYFRERMBREMIRD, U, R YR b dr i@ me AR ae, MRy R T
Eet, mEyrsRBaENRDBNS TP ER RN INER,

T+V=U, (3.1)

Bt SEAZNSEARIEL, 3FERNBTEMEREE. HL
Fiv A RIRBHBRACBHRAE, Nrpdrd B BAERZ I RS L

mkéﬂg.ﬁﬁ%%ﬁﬂ,E@%Tﬁﬁﬁ%%&%%m,W

U, =—;—F‘,Ad (3.2)

FREVERF BRI TFEEG L, H2H A Moo KRR SHEH
XM BRN S EEBETEN, 8. LBHNARIEL, 0F

(3.3)
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3 ARAARAEYNGES

_—

AFod AZMPEIWHZIN . B3k (33) &

F;:%F o, =

st st

o, (3.4)

MEVRKFT ARG REZ RS, NEEBNMIERIHEYHAERE, B
V=0 . MRWBEYEFGIBRENERER v, HEERLERRAT, WHIIRHEL

B4 T—EEVZ ¥ V. TERRGC2ORAR 3.1) #EEXGHE

%grﬂ ;f F 3.5)
f#15
sd= VA -k, (3.6)
XE, SRR
K= |~ )

3.2.2 B BR4E 18 1 Ak

£ LS-DYNA 2/Feh, NRIE3)Y A2 18] B b Ve R AN I Sk B T RE RS, T2
KAE X e AR, e RMRYURSEMEXN—LESY, ERFITH
SRR RE (RUE AL S I 2 BIAR AT &, HEBRALR E A X IE5) %5 R EE 11 891
A, LS-DYNA BB # A EERB=MARNEE, WALRE. SRS
BEMSESHE. F—HEENRTEERE, FMEERTRIAE, F2ME
ERBEEMNEE.

xRS, ARGHETERRERLRMAHNRES ARG ERT (HHH
BURERAER, WEKRAEWHR) INRE (EPFTRRAINT L. NHRTTEHK
71 LS-DYNA3D BFHIBC NS, HEAKSTRER, 8—HPeRES AT
REFEERE, BREFENHZNT AAMEEMEE. WRFE, MEINTHEH
FHEERMZAFIA-NMBEROFEEA S, KRXPETERE. EFRIEREL, &
AU RBE. EMYEREHATENT AR FEERBDZ BB E —MERHE, B
PRI B ERENFE. FrENHRT R, RIERFANEMEHEY fZu L
SR, REEENWR—#. NHRIREEROBRNENZREL, BERE,
REHTHERANRE. SR TEERH, PREEMBMREREN. TRBEEXNZE
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B AR F AL FEAL

REtlRE. HEHETRAHBFE, ATBOCT R HE RGNS KR
MR R BES, BAEE DR EES I AT S/ W AT RS

H., THEANARXTELR (AT REBITERD

SHE— TR N Kt H AR

(1) BERREAENTT AN RFEEREW R Ny 3B 5 TR N KB E B Sie

Q) RESITA Na B XREFTEEBR, BEMNT R N FIE LRI AT aE &N

() FEMT AN TR S ETassfts C AL E.

@) REMNTENRZREFEER.

(5) MEMNFANFTBER S, MFENT L N FEfl S C 2 [MHHIn—ANE R B
HERE kN, NiATER, Kk VEMRNBERF, HTFRiHE:

k=K A1V, (3.8)

A, K. 4. VARRERS FEESHARER. ARANERMNER, 2%
fNIE TIEF, BIAEN 0.10, B K, WHEERITHEMARE.

FENT A N, BEnEmEMhRE f, BRBEANEREANER, XK S
MEms C EER—ANREM £, BEXMNREADEEREERSEIER S a8
& 45 5 LB AT,

AR ar A BRI Lzod MPEHAR BRI AH, RAFHM &Y. 7 LS-DYNA
AP, BERNEFEMAOBTREE N EM, TUETEIBYSREFE. &
LS-DYNA #74 S Ak, s maadfmme 3 MEmmemes, wRIiEssimis
M, EBCAmEA, FAREEMERT MR RES B S EMER R — NM%
Mst RIS R, PEmEAAENEAAETH SS. ASSC. AG. ASS2D. ESS. 7
BT, ANSYS/LS-DYNA B/F¥ BahHERB R A REEMMAE. B, &
AN E X RBRSE, THE X contact M target K, 4E IFHEEMN, B
Y—AMER BT A SR T AR AT A B, XX FRSEAMERMR N B S E MR KT
B ERA L. EXT BB M, EHESREY, RARBEIRRIENFTFE
SE S fuk e 1t 18,

3.2.3 [E 3r4k 64 Ao AR

AXEERXMAREFEH IR TEUNE, Mopd)aEANE SR TET 4
T, FTLABTIS R BN EI A B FATH3), RERILARRLNES. TR+
Hrpd B, HmE AT HP—AREF L, E30AKFET RKPIGER.

f Izod M RRERLL RS, KrrEHSHMESAR, B e SR FERM1#E%
ik R, ARG BARE. HMBH TridE L, Bin a8 K7 @ 4
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3 BISRHARAEY GRS

B
3.3 ERETEARMENS

33.1 EREARAREEEHS KR E

AT oA HRERYE R B, B AR RSN E R, R
R F A RTENNEFESEUTILHMEE:

() BUREAENF@ASEY, MEFERHTEK, MR- NEEFETH
B, IRIEXFRFAF, ERTEIEA PR E SR XFREEIREITREL, SR RZF
BRI A J B3R

(2) FBROBALEE L REHERERGRG, dTRAFEEFAIETEERE
SERRENE TERE, %P, TR BV RSO, BERTIE
HISRBETEOL, N5 lzod Mk HFARX N . ARAEZ TSRS, VRO, B
RILHRHEREBEFBALL=EREN RS, HHEKARKESHPERE, B
LARCHARER AL E B 5 R 13T Tzod Mt R IR /8 BB ph i W0, WT LAESF RO TEAY
IR A B LR o HE T o

(3) X F Izod P IARKE, AILAZ CBHMRKER, NEFEMEE. EE
RS, ESICARMEINER S 6 KSR, Bl X RN TTEEHER R
AR B, KHEREHKPIE zod AR TR

3.3.2 EREAHAEA RS

MER B XERSEEMP —NMEEEENHY, XEERZRIBUEEURBEEM
AT X TREMMTHRMG, ACRAS)BEM IR FEsh B R & M [,
RE SN E & | RItE AR B AL IR S8, HE5NTEMR, WHEBRW. EdE 0
X BEBNEELL) F1 1 (L& IR AL ()RR S 4 B SRE & 1) Rt S pEBh ARk .
N A% ] Cowper-Symonds # AR %8, Al 5NRRH XM EHEKRERMN S :

1
1+(£)P
C
AP oy—AHHRERNA;
€ '—“E‘Zﬁg,
C. P——Cowper Symonds W3R £ ¥;

e —HBEBHNE
E,—EHERE, dTASH:

o, = (00 + BE,£7) (3.9)
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B AR K F R F4ERL

E_E
5 =5-£. .

XM EHER RN RREMANSHAE: BEEE (EX). & (DENS). H
AL (NUXY). JEMRGERRE. PIEEEMKRBN.

FZEEERAAEHNTRARENHANEENR. BOMEGTHEMRZES, X
AR AR R ¥ E AL A T AR

(1) EFRBER R ERRTN 23MnNiCrMo, % & 6 FHEBE S BEAL bR R RY i
oM.

MR, & XHERE N 7.86x10°To/mm?®, HAEHER Y 2.1x10°MPa, HIA
Bk 0.3, JEARIRPR A 920MPa, {)&IEER 560MPa, KA 0.015.

(2) B RERMEAN 12 ERXARGHERERBITHIN, BEEAR
7.86x10°To/mm®, FAHEMEE N 2.1x10°MPa, HFALLN 0.3,

(3) MG RALBEM R AT, HERY 7.86x10°Ton/mm’, BHEHE
B4 2.1x10°MPa, HAHA 0.3, BRI N 920MPa, P)EAEE N S60MPa.

(4) PhERRIRI MRS RIHEAT T, BN 7.86x10°Ton/mm’®, BPEHiE
H# 2.1x10°MPa, JEFAELH 0.3,

333 BEIRé JUTAER 2

EANTHRANT HEBERNRER 018x64C, A T HEWHE, BRENRESH
BENAEZRAENRAR, ZREEN S, WAHEREIRDLFMME, REXE
2h 18, RIETIEERN 64, SR 60, HRTE 34 Fin. BTEBEMEA IR P
Bk ——BH, FTUFERTEL RSP, BAMRTHMR. §GOEFEHRT
S5HAMEAR—B, VEROFERKEELPEAERIMI, S5O EFHOELRT
e 3.5 FiR, SREOVEER 1, StO%AK 45°, BOEAFXRER 0.1. 7 Izod AR
&, FIRANESRERGRTSHEmA—8, RRFREEH 1/4 WEF, maERRH
DAL E 20, BHEERTWE 3.6 Fizss wiig SEERTWE 3.7, B 3.8 iy, ik
REMRD, RABBROSHGE EREER—KFEL, BAERNNE32 R,

(3.10)

64

l | 218
T | \
-3
N 3
-

& 3.4 ®18x64C E¥ iR~} E35 RO R~S58ORS
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3 ERaARAREGES

64

I 45"
1/f—] N
w_(_/,.___ .
V notch fji | ;Center of strike SM : p
B 3.6 Izod MR MR FFREER A R B 3.7 1zod ity B0 v 4 R~
g
g PR S (R
&0 80
B 3.8 Izod MR T E Rt

33.4 B4R GES

R LT R B S R B ROTAREY, SRR EEAT AR RIS . R =4 SeiA
G, [BIEREER TR AR, AT SR, RAAEGRTHTRS . BT EHF
MRS, BTLRA MR AT RIS, B RS &EAT R
2, SRRARS MK, BETRAREME. EROLENART, RMTHER
X4, RIESHUREYNRTT, HARRRS AT LB B R BT, IXHERRARAE T 45 R MR
B, XWATHEMEE. BAERERAARTERME 3.9, B 3.10 firn. HlR
G kA R I 3.11 Bn, HLPEROERALEOA PRTRE A 3.12 BTR.

B 3.9 [FREEREEME R TE R B 3.10 A6k 0 R EER PR TR
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HEABRFREFAAL

33.5 BEsratS ey

MFZFEP G ER S, FlnEERE AT 3 ERIMAIGERE, B FR
HIEHLAE AR H 0.63m/s, 0.75m/s. 0.85 m/s. 0.96 m/s\ 1.06 m/s. 1.25 m/s fl 1.5 m/s
FTH, AW, WERIRER A 0.85 m/s 7 1.5 m/s BATHTELE, 247
AN FIMIRGTE B T SR B DU o R 0 A& P BE T AR R v i /R I Bh A A

XF lzod Mhtrikse, fErP v ERMAIGIERL, SATRERE A 3.3 m/s, S3HTIEIAGE
I R prh R ) A B Rk ) TR S it B B A A A

3.4 KBNG

AR T BN EA RS F RN RTEEHET THR, EENBMRMRL
AT TR, Wt T — AR EEE LR RHT . BER LRAE RN, &
B O IR R B o A B SR8 Tzod M IR A THELRERY, B4ELITIREL, PORHRAL, B
BEL, FRTERAE.
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4 B REFHRAETHHEHRIH

4 EFREEFERTS T RS S T

T HARAEEFERE T TERRRARERN, EEHRTXEAFERERET
KBS WINAF AT R RRIT T, AT E AR BERTIE B AR AR R LR B Rl
e, T e B R A A B 1 LU R IR BRI & B R A LR L. FEAH
A, R 1 PRARE LA AR A B ESEM AR ERREENE & ST
R IEFRE RN 0.85m/s AT REHEAT 44T, BrLASRBERR 3 N 0.85m/s ()
FVLERE, K TR FRIGERE T AR R ATEOL, X3 3 i 1.5m/s HI4I%6 %
5 0.85m/s MVISHEREARLLE . FEIFREEZE R EERA T HEh AR T E R FHRE T HIF
FOERE. DERE. R, AERSE A B (6] B 72 .

4.1 EAEFHERERERE . MR T

EFEAEOV RAEASERGET, KEAFENELEE 0.85m/s. BT HFERA
KR BYERESN LR, BN AR S SRR, SRS iRt _ A —
B, AT T8, e RETT W RS R R R IS A AT 2T
PrgE ) S AL E W 4.1 PR B AP mUIERE . i fE e LR 7 [ SR 7
HRE T HHERE.

B 1 IR 2 B3
B 4.1 B3RS I RUEEUR B

4.1.1 B 3REE 4k 5% B b B AT

A FFERER 2 Ef 1 A5 2 I RE-a ) f A 4.2 PR, dER,
BEFF 2 2ELL 0.85my/s EREBATAAE T, ZEIER 1 -FEErPd, 2 AMEBERREAK, 1
REEENRER A ZRET 1 AT ER, Y85 1 R, #8532 NRE
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BHEMRXFREFERL

B, MR, W8I 2 FmbnE, M1 AZ3EF 1 MEETD ERE. MG, H
FHX 1 4ER, 2 AREEHBERIR/AN. B7F 2 £2 QB REREER 1.05m/s, 7ER#
MiER 0.0096s EERMAE, BEEAMEME. #H 2 £ 1 SEBKERAPIGHERE
0.85m/s, 7EREESE 0.0086s EEWMAT, BfERMME. 2 AAEEL 1| REEREF
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