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Study on cold extrusion forming plans of automobile part based on Deform-3D

GONG Hong-ying, ZHU Hui, XU Xin-cheng, ZHU Ying-cheng, YANG Qing
(Material Processing Engineering Department, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract; The traditional process of extrusion is often determined based on experiences, which requires repeatedly tes-
ting and repairing dies, and there exists a long cycle and high-cost problems. Two cold extrusion programs of hexagon-
al bowl part were simulated based on the Deform-3D software, the two-steps extrusion included the first direct cold ex-
trusion and the second inverted extrusion and the combined cold extrusion. The simulated test results of maximum
strain-effective and maximum stress-effective and maximum velocity-total distribution were comparatively analysised.
The forming-ability of the hexagonal bowl part which is applied the program of combined cold extrusion to making is
better than the other program, so the program of combined cold extrusion is more reasonable. At last, the combined
cold extrusion program is feasible to form hexagonal bowl part by practicable production.
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Fig.1 Geometric dimensioning parameters of hexagonal bowl car part

(a) Actual size of part  (b) 3D model of part

MR E, BTN T, S RARE, A
Solidworks = £ AL 4K 1 17 1% F 1 1) £ LA L i
. ABEEFERY, BREFEBIE, BLHER
A, FEAMTZYMALHER, @A Deform-3D
MEAFGEGEHFT IR, AR RESE
FREMITE, HEFLUEIGENTHRELE
E B
1.2 BHAKEMEARNEE

FRIL: FHRBALBITIESE, Bilkfy K5
ERLEIE. RAARZRHN 024 mm FEAEE Ki#TT
EHE, BEHFERIFE; BHETRFE, #
THREROHH, FSFERSHTEE.

FRID: FHHGEAHE, —KEE. R
KRHAEN 024 mm B IER, HRAXHRBHIT—
KEGHE, FEEGRER> IFERSHE
BIE

BEFERELZETH, FRIEAESRE
FARTERMZMN, HHNIRERFEHFE, 4
PRRZEH—EWEZW. FRISHRIMEL, &
FREGT—KFE, Bl TANE, &eE™%
%, HEFHITE AL, BHTFE&BS M
FEiah, Hshid B W sh B I ERA AR, &
JB S RE B 20 MU 1) I B BH T BN — 1, S5 R B E

FH—BARF> K, HH—BHRFTARRE, FHik
BORIE. SBY B4 0 U7 o W 48 R T b A B
ZiT R IR BT FE T 43 ol b T i 48 R 2 83,570, IRHF
B #4357 T 45 0 R S 68. 3%,

1.3 WHEKEARELSHIESE

BB AR Y T Deform-3D 3 4 i
17, BARBBIARNAIT:

(D) BREMEHREFEL . 2FL LT
1B, KEEREEEERS .

BFEEERER, B rEAOERLER, K
Hep 1/6 A THEHAR., EIRREHE, HERK
PERBUR R 1/6 BRFERE RS — 1 B0
AR, AL REHRIL&NBEN, BIEOER
AlEEF, FEERERA 2mm s, BiEHE K
FEM $74 Bii &1l 7 (¥ 4% (¥ B/ AT RF (R LA
AW AR A K 1/3%, BWEAZGH /D
KK 85 RS2 0. 18 mm, PR IHOHE e ) B9 L
0.06 mm e« s™', BEFRIZHIRN 100 £, 5
BAFBRLR S B 1 K. FIBHHERLE IE AR &4
ROB SR AL RRIER ., EHELRE, 4
B R 18. 4 mm, FTLA Y¢S S5 1 B U6 R AR IS
T B9 I IHE BT 0 18. 4 mm B, JCIS R B ) 2 4K
RA A 100 #, BAMBUXRAGEIE, BTk
FHERME, SR REERL, SRS BB
100 %, THE G BB CH, Mced 58 T iR
& 200 WA,

(2) MEHRNTRAEGHERE, —KHFE
BIEEH,

SAERBER SRR, TR0 WS 5
H100000, fHAEEE R 2 mm « 7', BFHIGEN
0.06 mm » s™', MBI EEIE K 100 £, HA
B B 3 B A R HEAH N B,

HERANBIE F R B EEBR R P FEROEA
KHEA

(1) BT RHA Solidworks % {4 # 57 ) JL A £ BY
5 Deform-3D {4 i K Hi i) S8 AE AR AN, B B
A BRI Il S AR 7 6] — A AR ARl | 3 A B L R
fiWE. %I BLE Deform & it B, 80T A
Solidworks @ iy %ot 2R LA R R 55 B B L] A B
HATHE, BEMBRAR, Tk metE %
A~ STL 3C448t Deform B HATHEIY,

(2) #& Deform MBS Foh, BHFMAE
Refmome., HRABK, tHEREEEK. B
BN RIE BB I A S ST, B PRTE B4 L 0L



18 2 KE # AR

ERLE

RS AT AR AME, Bh 5%,

Q) HEEHE L+, FHAEHRTRFERE
B, HTFSEZRMESRE, HKEFEFR (Z
B ERET—ENWE. NUEEBIRES IF % #1T,
FARFERAE, NBEFHSEANMEXR
MEMXER. FNZBIEHFEG, ERMMRK LY
BYVRFERE, BT EEELPRA=HER, M
HRBETRHEEET. 55 FEHTEER
MR, AFRAME AR,

O EFRIPREESHE 100 $. REFE
100 4 &N T PR UE 1M1 47 f8e A /5 #K) R T #3520 T
B, EARTHRIR—-KESHELE, ¥E&
FUERT A BRI A R LR — Bk A
200 35, BRI E M 100 B[ £ M THEW 1 C L5
H> RN KRS MR

2 HKEBRUERINEERLERY
TR

2.1 WHEKEREERULSEERSH
RO TR T EITR TR, A
BATLRUE 2a iR, BRIEEMSRIEHESTT
183 4. MBI R 1 #47 BBEM, MR
KR WE 2b FiR, BAEBLBRIHITT 93 5.

Step 183

() (h)

2 BRI BAFIERR
@ FEI (b) FRI
Fig.2 Final forming shape of part in simulation

(b) No. 2 program
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@) Strain-effective distribution (b} Stress-effective distribution
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3 4%

(1) #F Deform-3D %44 it &4 HrRE S
FERE B, FHSEBIRE T Deform-3D #E178UE B
TR A R, HEMBEELNETEERTES
HENERILANEOL, RS RETE,

(Q2) EUAATBEREMNL R, HETAAB
REZHMPMBETENER, BAHERHE
BHENTRREZFHEREE, IRFEELZF
HRBIE L2 o RSk, it &R IR
WA BRITER IS %, STEFRE=FH B T
ZH RV — R FE L,

TR

BEIK:

(1]

Lz]

(3]

(4]

(5]

L6]

£71]

[8]

o]

[10]

HER, XPLR, BX. DEFORM &7 Mm Tl Py
Fif [J). —EHAR, 2008, 123 (3): 103-105.

kB, %2 KA DEFORM-3D % 2A12 84 & @ EH
MBLIBEAE (1], BHHEAR, 2009, 34 (6): 140-142
Soo-Young Kim, Satoshi Kubota, Masahito Yamanaka, Ap-
plication of CAE in cold forging and heat treatment processes
for manufacturing of precision helical gear part [J]. Journal
of Materials Processing Technology, 2008, 201. 25-31.
Satisha G D, Singhb N K, Ohdarb R K. Preform optimiza-
tion of pad section of front axie beam using DEFORM []].
Journal of Materials Processing Technology, 2008, 203:
102 - 106.

Bk, B ET DEFORM 0 & B E 7 im T 5 a4
03 #4us, 2007, 164 (4). 34- 36,

REE MKBpEgmFELR U1 NERr58%,
2008, 27 (10): 1149-1153.

e, HAkE. #TF DEFORM-3D B SRR FEL LR
& [7]. BIEHAR, 2009, 34 (5); 12-15.

B, B, TE, % FEHEESEFERLERL
WaE [J]. BIEBA, 2009, 34 (2); 38~39.

VKB, f1EE%, FKH, %. T Deform-3D H/RHFEM
ERGTEM (1] BEHAR, 2009, 34 (3); 160- 163
J%, gL £F DEFORM-3D iR A RS BE
BT (U1 HUBkBLIT S8, 2008, (3): 109-111

RREHNRFRAA

JEst YL A FRA Al R R MRS R RA AEER L MM Sl ARTEHEAS Y, TUNEREBEE B

S PRR A H R AR R T, TERIE A R

EEHRAARAT
d+

ZHMBAEEENE R RRE. RE.

MY R E LR, DL HRR R RERISMRAER .,

2000 FERRTE KA — IR AT FRA Al R 2005 SEEF IR A A R AR A R B ETR A &, R
AILVEE R EAR . FTRRI s ik, RIFIEIEIR S R A B —2dFR; 2002 4, XM KE—RBELER
THTH. BEEERA G RESERT AL ESEKE.

ARERNER, K. BT KE, BN ENEMEGE. fIEHE. REMGE. SREE. £, ami

W, BLPR. EANRER S VEESAVHRE T ZAAG8RE. B4R EREGERIMRETRE, 32009 F£K,
EXfTHPHHWEN I —BRE+TRE. XERETEEEHEN M ZHELEFHTFE,

Ft CARHIRY 19964E 11 H 11 H, (BB 19964 11 H 2 A, (JbH 25 1996 £ 10 8 29 H, (FH
HWEMDY 200148 A 14 H, (ML A 2002 4 4 A 24 BHAIFREVLRGRA G X THIBEE™RKRE.

ARREREE:

ik dEETHER X 40K 45 BeHUZ HE5E DB 1601, 1603

BB4%: 100044

HiE: 010—62223338/9, 62218886 f£EL: 010—62260635 http: //www. beijing-yihui. com
E-mail: tec@beijing-yihui. com, bjyihui@sohu. net, bjyihui@vip. qq. com

TR IELL:

Mtk MHERETENEFHFRRKGEE 1025 dpM: 214174

HiE: 0510—83596685/6 fEHE: 0510—83596689




ST Deform 3DHIAE R A BRIV 7 S5 [H RRAE

(=r RLLYE, AT, B, RBUK,  #35, GONG Hong-ying, ZHU Hui, XU Xin—cheng
,  ZHU Ying—cheng, YANG Qing

(== A L%&Iﬁ&ﬂik SRR TRESABE, i, 201620

W o AETIE[PRY]

HELT) 4 FORGING & STAMPING TECHNOLOGY

B0 2010, 35(5)

W51 AL 0K

L. AR, XULIR, 36 5. DEFORMER e i Ll b g N2 (7], FEOR, 2008, 123 (3) :103-105.
2. 5K B W, 5Kk4>. K FIDEFORM-3Dx% 2A1 245 & 0 A8 FE AL 7¢ [J]. BRI, 2009. 34 (6) : 140-142.

3.Soo—Young Kim, Satoshi Kubota, Masahito Yamanaka.Application of CAE in cold forging and heat

treatment processes for manufacturing of precision helical gear part[J]. Journal of Materials

Processing Technology, 2008, 201:25-31,

4.Satisha G D, Singhb N K, Ohdarb R K.Preform optimization of pad section of front axle beam using

DEFORM[J]. Journal of Materials Processing Technology, 2008, 203:102-106.

5. FEZKMR, W . H T-DEFORMI) 43 8 B 0 n CHUE RS T]. 34154, 2007, 164 (4) : 34-36.

6. 32 A HBE B AR B s L] HUBREE 51, 2008, 27 (10) 1 1149-1153.

7.0k, SRS FETDEFORM-3D 25 5 Huvd B T 26 [T]. R HA, 2009, 34 (5) 1 12-15.

8. W, BT, T2, & H R AR IE 5 B OB 52 0 1T LT S HOR, 2009, 34(2) :38-39.

9. PNARHE, ATHLAE, K, 4. JE T Deform-3DI¥ Ja M P-4l B 4 T 20 [J]. BB R, 2009, 34 (3) : 160-163.
10. i 55, {42 22, LT DEFORV-3D IR AT Vo i B A BT 34t [T HLBRAL v 5 i, 2008, (3) :109-111.

AHABLSCER (104)

LRIRESC BAERK. CAO Yanxin AL-T-DEFORMIK) SCH# Sl He BT BROGHED A —HB0 M 2he o515 il AR 2008 (6)
5T BTG A BT 4 EDER R S HERI T e R T 1 2h 4 ME oL, 7850 T ARTRIIE 1R DB Jy 535 BF5E 1 11 B A 8/ e e fg
AL, AR 1IR3 3. AR ABAT ° ALA I SRR S B T 1K

ST JRAR. bR 5 Deform-3DIY =44 VI BT 2007
U R AT UG 4 HEE 23 BDEFORM- 3DA R DU P AT T BEM 2. o6 TR Aot B 00y« DO R L FL s 0 0
L.

3MITIESC XUEE. AR, i B LIU Yang. ZHOU Xu-Dong. MENG Hui—xia i #4i 4Lt #REL ] Iy — i BT

BT A 2007, 32(5)

PEDLART SR A4 27 e, LA 1 A T AR < S0P BT R S M, 50 B L T o 400 = 4 8 T R R 2 0 2
, IV FHDEFORM- D4 H 2 7. T 460 S L R T /A58 AT BTG, Bl T AL AR ep A AL 300 0k, 3 15 S OB S GRS MEEAT T %
S, A B TEH S FLA ) ST S SR, 3025 5. 0% A, [ I BTG 5 0 SRS P T i S0 0 R, 65 A 530, L )
PR BT AL 0% B BLIA LB T S SN ALR OE T E I B i

4 AFIESC XUl 42547 LIU Wei. LT Jia—chun —#EZZHIN T fiDe form—3DA FRITHLL ~TLACHLIK2007 (1)
AR 4 T = AT TR IERR -, 36 T G M R o 0 T Ak L 5 /) IUIELE ) Ao AT T B, FEAs 4
AT T AT, L 45 B0 5B A TR LA .

5. 2B SC HEA R ANREBEH A0 E] B ph A BT SR 2008

AR SCRIHIDEFORM=2D A7 BRIGHRPF A 7 A5 N i AT BROTRERS, P RERI T £ MBI B BEdb A T AT BROGREL, P T WA I Dk, R
U 63 SR R B TP e A

e ISP R IS 2 VBT o 52 ) B B 5 AT R IO BRI OG R T 0T, LI i 0B 5 OB Y BRI . 3 i 3o AR [
AATBORREAT A DT [ PP, R DU A S BORHIO AL, TS LA CBIDET (K 5K A AT AROR I R o BRI DR o IR B LA o S ORPAR
VB ST S RV ET 5 A AR TG S AR D B . SRR K T VR MT T T AR ) S A R ANRIAR A, S5 AR W N g A 3 A AR AT 5 k)
FRARIC AR SAURHI K AZTEAL 0T T2 18 ) BB R IRBEZS o SR PSP IR IASE0T 1 2 ORIV €5 AR KA T2 A VT 1 s, LU SRR
BELZ 2200, ik T A7 BT BUL) IE A T .

P JRBORE CEEERCS — RO AT T ARG, Z0WT TR RE DL N ) AR A1, 590 = ORI 0 AT Ao SR AR R R 4 T
oA f s P B RN S, AP =R BORE (WJR RS — 20 BB, REABORL IO/ 922 R o o) e BRAR ) DR

6. WITIESC FNGRIE. fh e, oKk . o, #d%. SUN Ji-wang. FU Jian-hua. LI Yong-tang. CAO Jian—xin. YAN



http://d.g.wanfangdata.com.cn/Periodical_dyjs201005004.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%be%9a%e7%ba%a2%e8%8b%b1%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e5%8d%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e6%96%b0%e5%9f%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e9%a2%96%e8%af%9a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e9%9d%92%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GONG+Hong-ying%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHU+Hui%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XU+Xin-cheng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHU+Ying-cheng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YANG+Qing%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%8a%e6%b5%b7%e5%b7%a5%e7%a8%8b%e6%8a%80%e6%9c%af%e5%a4%a7%e5%ad%a6%e6%9d%90%e6%96%99%e5%b7%a5%e7%a8%8b%e5%ad%a6%e9%99%a2%2c%e4%b8%8a%e6%b5%b7%2c201620%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-dyjs.aspx
http://c.g.wanfangdata.com.cn/periodical-dyjs.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-dyjs201005004%5e1.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-dyjs201005004%5e2.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-dyjs201005004%5e3.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-dyjs201005004%5e3.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-dyjs201005004%5e3.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-dyjs201005004%5e4.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-dyjs201005004%5e4.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-dyjs201005004%5e5.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-dyjs201005004%5e6.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-dyjs201005004%5e7.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-dyjs201005004%5e8.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-dyjs201005004%5e9.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-dyjs201005004%5e10.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%b9%e5%bb%b6%e6%ac%a3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CAO+Yanxin%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dyjx200806028.aspx
http://c.g.wanfangdata.com.cn/periodical-dyjx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e7%a3%8a%e5%85%89%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%9e%97%22+DBID%3aWF_HY
http://d.g.wanfangdata.com.cn/Conference_7274226.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%b4%8b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e6%97%ad%e4%b8%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%9f%e6%83%a0%e9%9c%9e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Yang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHOU+Xu-Dong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22MENG+Hui-xia%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dyjs200705039.aspx
http://c.g.wanfangdata.com.cn/periodical-dyjs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e4%bc%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%ae%b6%e6%98%a5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Wei%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Jia-chun%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_xdjx200701004.aspx
http://c.g.wanfangdata.com.cn/periodical-xdjx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ba%b7%e5%b0%91%e4%bc%9f%22+DBID%3aWF_XW
http://d.g.wanfangdata.com.cn/Thesis_D048763.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e7%bb%a7%e6%97%ba%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bb%98%e5%bb%ba%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%b0%b8%e5%a0%82%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%b9%e5%bb%ba%e6%96%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%87%95%e6%89%ac%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SUN+Ji-wang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22FU+Jian-hua%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Yong-tang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CAO+Jian-xin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YAN+Yang%22+DBID%3aWF_QK

Yang 3 FDe forn-3DII B 2L HHEINT T 2007 ~HUTHAR2009, 34 (3)

VAHERL LG A i 22— KB ED R OB BT L2 WS B, e T = SRR BT, 12 ] G2 B A BRG 23 BT 8D form=3DXT kLB
LR R AT N A R P R RE A s A HCREAT T B WIT. S 08 AR S AR TR BN D« IS R AT AR SR A IR 70 WT, HARI T — IR B R 1 1
T B AE AR RT3 S A < BT 8 R PR 5. 1S I A8 2 S W - vk 2 AR B I R AT B AL A LS.

7RI S0 WIETS ML RSO S i s A i AL Uit 2005

A SCRFHDEFORMARAFAE A AL 23 BT 00 TR, T NS/ MR S AT BT REAE s T OB R A7 B Te R

ARSCEE RSB BOE T 285 nl, W3R T AT BRICEHAR M R RS 8 RSO RE A 22k . WIATHE R AR XPESEH IR
WREEAT T I RELRE T, HES TIELHRAIE IS A S, 08 T TARIRE T ENURAITR KA/ 50T A RO G R, A TA
W R JEANSEF B RS O R I BB EE R AT TR 20 bT, #9350 T RSN s B ERN T b SRS A RH A1 R i 2
8, R T SR AIE I, HEIBHUL Ok SR SR TR BT, OSSR RO R MR RO, T B T 22 e
BRSSO ZOE SIS R D sRASESE i 2 7 AR At 19 4 41w B S SE RE R K«

8. WITIRIL XA, BL#F. 4K, LIU Nan. HE Shu. LT Qing J& T-Deformf{V i 4= A A HLEAT BOE BER otk -F B 1 T

FRIPOE 2% B #4172 2010, 19 (2)
B T SRR T A 1R 0 . 6 RT3 T BTG T KA Hh TR B 7653 SR 58 H ke, I TTAEAT A A0 B0, 7T A MR IR TT S
T JA 300, PAAIG A 7 AR

9. WIFHESC PRI FRDR5S. Bk T A A el BAA ST VA TR AT BROTREUR T —27 92010 (11)
AR B R U A S R G BRI 78 ST R AT RE R D Form, BUBIRIE . 1577, BIEHY B o RDRHI AL SRR 4 R
IR 2060 L A VA T DR TE 7 VA IR s 15 9 AR A7 1) R0 L, SR AT R TEI0 T GRS, BOR PR A T Bt

10, WITIE S M. FsEss. Wikl 28 9%. BAL Hua. MENG Xian—ju. CHEN Lian-sheng. LI Xiao-bo & T-DEFORMfI#E

B AL T BB, B BB 43 BT —%L4192008, 25 (3)
AL BG4 FDEFORMSDI T Hi b A HLAL B 110155 LS CHE AT T S Al 0L 5 AT 10 531, WA 515 9l 0 £ 1
o TR A IR, O T AR T IR

ARICEERE: http://d. g. wanfangdata. com. cn/Periodical dyjs201005004. aspx
PRI i TR AR K (shgejs)» A5 : b59c¢71b3-8983-4d82-afd8-9e92010c4067
NN 20114E2 22H



http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YAN+Yang%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dyjs200903043.aspx
http://c.g.wanfangdata.com.cn/periodical-dyjs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b0%a2%e7%8e%b2%e7%8e%b2%22+DBID%3aWF_XW
http://d.g.wanfangdata.com.cn/Thesis_Y784149.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%a5%a0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b4%ba%e8%88%92%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%ba%86%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Nan%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HE+Shu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Qing%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_cqzyjsxyxb201002051.aspx
http://c.g.wanfangdata.com.cn/periodical-cqzyjsxyxb.aspx
http://c.g.wanfangdata.com.cn/periodical-cqzyjsxyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e6%b0%b8%e5%88%9a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8b%8f%e5%ba%86%e5%8b%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%b0%81%e8%bf%9b%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_xuey201011011.aspx
http://c.g.wanfangdata.com.cn/periodical-xuey.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%99%bd%e6%a1%a6%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%9f%e5%ae%aa%e4%b8%be%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e8%bf%9e%e7%94%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%99%93%e6%b3%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22BAI+Hua%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22MENG+Xian-ju%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Lian-sheng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Xiao-bo%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zg200803008.aspx
http://d.g.wanfangdata.com.cn/Periodical_zg200803008.aspx
http://c.g.wanfangdata.com.cn/periodical-zg.aspx
http://d.g.wanfangdata.com.cn/Periodical_dyjs201005004.aspx

