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Mould design and forming analysis for top cover of flat pocket-cage

WU Jiang-ping, JIANG Xin, WANG Jing5ing, WANG Yun
(School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: The process of flat pocket-eage is analyzed, and the optimized process is as follows: blan—
king, shallow drawing with the drawing height less than inwall height, punching, and inner flanging. We de—
sign the compound die combined the blanking and drawing processes and set up the three-dimensional model
by Pro/E. Finally the forming process of the flat pocket-eage is simulated by the finite element code Dy-
naform. The process parameters including punch profile radius, die profile radius and blank holder force are
optimized. The obtained Forming Limit Diagram (FLD) and thinning disgram show that the forming quality
is appropriate when the punch profile radius, die profile radius and blank holder force are 5 mm, 6.5 mm
and 50 kN respectively.
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es; Dynaform

GBS R B TR AT et T A,
S TR e A TR R P \ s
ST ERE R A, 1 stk 1 T EFRI TSR

TN, R KEEER, TS Ba eIk m i R T i e o AR TE Y — S, SR BE T

s B EA . 20090614

HELWB . BRARBIEILE BT HE (50805069) ; #1145 Rl22 364 9 B0 H (20060390961) ;71734 H ARFIE 5L 4

YU H ( BK2006551) 5 g AA RS S35 4 %80 B (128300090) 3 1T.7048 75 1 T H (1221110022)
{EER . RITF(1985— ), B LRI, H0F5E A WF5E 07 1) R Bk it CAE A e AR |
WEE. £ 4o, BlEEz, WL, FENEMAIE LR CAD/CAE/CAM #F5T



226 W LR 2B 2R

$21 %

104

L
2:1

52

WEEE v [
(H2B)\of

2025 |

* AL

14 X

52

| QS TN AT e S L
Fig.1 The top cover of flat pocket-eage
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Fig.2 The assembling for compound die combined blanking and drawing for top cover of flat pocket-cage



553 19 RAT- 25 i AR TE T

AR5 O 2 A 227

2 TRSRRBIRFE SR

2.1 FmMAFREWEZESH

KIFDE A h R TC BARF A8 7T L), HEES
WG T TR T 2 LR 2R 5, BT LAAS H R A%
PEARIRGEE, o0, Pt B v PR f A )N
XL R A AR K B2 ) [ 2k /NG = A
SUCEEE Bt KAE G S s, R 3 7 1)k
PR BOE FYE R S AR 2 ek SR
PR, BT T A S BN BN 2 1 R
e ARG S, FERBLE R 2R,

FRAE LA 43T B RIS 3 B S B R
R R, WL M R, AR F AR RIS S, Fi
IR 18 mm , A 1 I s PR I i AR AN
TR BEE R 20 mm, X TR AEXH R M A A5 2 R
FREL6.5 mm, F/NIL2 mm, BEHL T BRI T55L
F°, k1 FiR, SR Dynaform $EF7 R0 HT
PIICRSEATCH 280 HARE TS50 AL, e 28
IR R — 2 R T S5 5

x1 TSGR

Table 1 The selected parameters

Py RS/ mm MR A/ mm JELF/N
1 6.5 6.5 5 000
2 5 5 10 000
3 5 6.5 30 000
4 4 4 10 000
5 5 3 30 000
6 3 6 30 000
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Fig.3 The forming limit and blank thickness for No. 1

parameters
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Table 2 Forming limit height under different parameters

pe MR MIEERIA REREE R
/mm /mm /mm /N
1 6.5 6.5 8.21 5 000
2 5 5 11.45 10 000
3 5 6.5 20 50 000
4 4 4 8.46 10 000
5 5 3 11.43 30 000
6 3 6 20 50 000

SEARIL L RN B3 AN PR e B A5 3
Bee =5 mm JE 3 FEACHS 3 HANEE 6 4, R FAE 3 4
TR 5 S BRAR A& 4 Fr s, B DA e 2 56
34,



228 W LR 2B 2R

$21 %

Crack

Risk
of crack

| o—
Safe
| — Wrinkle

tendency

Winkle I
Sev

1.176 975
1.198 647

1.220318

1.241 989

(b) BRHE LA A1

B4 5753 ZHF R BIER RS
Fig.4 The forming limit and blank thickness for No.3

parameters

3 & '

=A

AR e 4R 8 T ) T 25004, e 170 T2,

(E#E% 201 W)
3 & iE

M OB RCR AT, TR T 0 ALAH
SIURATE SIS Fie LA AT ARSI b O i 14 B A
WHHIRIE 3 S 9 oA al AR Y 72808
T PP R T | S M) TR R LR A e 7
BB BE, T 1 i Jm O] ) T 147 s A B Ak
FATAR/ NI R PR IHORE S S 2B TR 1 Rl
LT XA BT 2o A — E R

ANHE S B, (8RR AEASEALL ) 7 12 0 418 i v BB
TR RBKT AR S8, 4
72 A BT A L0 B e e i B F A S

B3k
[1] CHITKARA N R. Near-net shape forging of spur gear

forms: an analysis and some experiments[J]. Interna—

HA A T IR R RRE SR T, s A
Pro/E #4318 e 58 JE A (1 = 4k gl el T
Down-Top AR, R T PR1IE e 48 58 T 55 $37 TR A%,
I, &K H Dynaform XJ Fif I T HTAf 2 (19 S 501 T4
b, AR S5 SR S = R ) S 8 ek s, 25 0R
FH S EIE A S mm  MIELE M 6.5 mm Rl
50 kN B, BUIBRCRET, ToIChi % A HE
MNTTR LA BRI OB A B e 1T
A S%

Sk

(1] 2] fhssvgRhok oL B 2 At (T ].
FEEAE A, 2007 (6) :27-29.

[2] AL WET A RETSE BRI M. dbat . HLAk
Tk Hi Rk, 2005.

[3] TR EAmEBI 0 N8 558 T]. 2008
(6) :2023.

[4] FFRGEEF R OB CAE 11 2 v . 3 F
DYNAFORM[ M ]. dt 5% . Jb 50 fi 25 fip K 2= H Mt
2008.

[5] WRBAF, SRk, BB . ORI 1 AR BR J1 408 14 4 PR
JCAHT AR [ T]. B B2 A K K 22 47, 2005, 37
(11) :6831.

(6] FHulE, B, PYREAE. A BROCEUES LB AR LE A A
O AR R [T]. 20 K22 4. TR, 2006, 26
(2) :71474.

tional Journal of Mechanical Sciences,1996,38(8) :891-
916.

[2] SHADEGHI M H. Gear Forging: Mathematical Modeling
and Experimental Validation[ J]. Journal of Manufactur—
ing Science and Engineering,2003,125(12) :753962.

[3] S&BUE, A, BRI, 45 20053 2 8 HoUE
R B AR [ )], SR R 2= 40 FARFL
2FRR,2000,30(2) :19-23.

(4] HMTF, T, S, 5. B4 BRE 4 58 v RS BT
TEBARUBTE[T]. BN T T.Z,2003(2) :22-23.

[5] XA P, e 4, A (AL 147 e v& s BB 5 B A 40
RIRRAETE A [ ) ], P44 38 38 K% 2 4, 2004
(10) :86-90.

(6] WMLSE, X A3 SR FIR R i v 52 14 147 0 4 Bk T 2
PRABLT]. T EHL TR ,2007,18(9) : 11164119,



