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Closed forging process study and die design for automobile disc part
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Abstract; For the problems of time-consuming, waste material and poor product quality stability in open forging and machining production
methods, the closed forging forming technology was proposed for automobile disc parts. Firstly, according to the structural characteristics
of part, the forming scheme was determined, and three kinds of pre-forgings structures were designed. Secondly, the high temperature
rheological stress model and finite element analysis model of material were established by software Deform-3D, and the forming processes
of disc body parts under three different schemes were numerically simulated. Then, the forming results of parts were analyzed, and the
maximum forming forces and die wears between the pre-forging process and the final forging process were compared. Finally, the closed
forging die structure was designed according to the best scheme, and the actual forging test was carried out. The results show that the
process is reliable, the die structure is stable, there is no abnormal noise, and the demolding is smooth. The obtained automobile disc
body parts are well formed, and there are no defects such as insufficient filling and scratches. The size and quality meet the requirements,
which reduces the production cost for the enterprises.
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Fig. 1 Forgings drawing of automobile disc part
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Fig. 2 Forming process flow of tutomobile disc part

1.2 BRITER

WL UG 5351 58 LR R K 45 18 T3 B 1) g A
(172 By | 3L STL #2055 5 A 2 Deform-3D
Bk, HAEAREN 42CrMo #X, 3 i AU LB E
TR AR, RN AR ANFERE T

200 250

HLN S - F A I A 2558, sl 3 Fros, JfR
H'F A F Deform-3D FA: g bR AL, BI04
g, ERERIRG I, MR E PR
X153 A& E 80000 4>, WIHATREE M 1100 °C 5 BLEAF
LA SKD61 K, B i WA, ] 43 M k% £ 50000

350

—_
(=)
(=]

200 L 800 C
900 C
%: o

bmo <

—
'S
(=1

1100 'C

2

(=]

_?
[
(=1
(=21
[oXel

LS J1/MPa
(3] [\*]
o e
[=] [=]
T
wi??
(=] NN
(=) [= N =)
(=] [= )
58 33

« KK—EOO T| =

120
_% MOO °C _% 150
EK 80 1000 C ﬁkj 100

1100 °C
40 1200 'C 50
0 02 04 06 08 1.0 12 0 02 04
B
(@

=)
=)
)
=)
£
oL
=)
=)
o
—
o
—_
™)

06 08 10 12
BRI
®) ©

3 REZETE AT B EL - B AR 2%

(a) MIZEFEFEH 0.1

(b) BAFHERN 17!

(¢) RiASHARN 10 7'

Fig. 3 True stress-true strain curves under different deformation conditions

(a) Strain rate of 0. 1 57!

(b) Strain rate of 1 s

(¢) Strain rate of 10 5™



16 ®OE HOAR 947 %
A 2R R U T kb B A L) G T W:ij Py 0
49 HRC, HEELFHIEE K 300 C H(T)

BERLSRRATT . (1) G RS 2 BB L,
A, WA 6 5 (2) MM B 1A fin
B, SO A AL, BRI 255 (3) Bl
BB, 5E, PEMZESUER; (4) RS R
PEfnn, S RIS AR, BRI 2 55 (5)
TEIE, 5B, FEMZESER; (6) WA AR
AT, AR T RIS G, BE R 2 s;
(7) Z4BIUE, S5, TERZSSUEHR, &E 5HE
BEIREECH 1IN - (s » mm - C) 7', 55 AEHM
ZBCH0.02 N« (s - mm - °C)™", HRHR R 8 PR B
0.3%,

1.3 Archard & IEEEIRAE BRI 5T

Archard BE A RS2 1 Archard J F 42 H3 (92
REA RO T oI B2 S ot [m) 0, (F G5 RS U A7
TE—EBRMG, Zm TR SEm AR SCHF5E Y 4]
iR, M TRERRER R, S5l RAEMBHE
REfE A, R, SRAEIEJS A Archard #5705k iz
WA L F B A 150 B A RO B I S R R
2 (1) Fizas, 4 FORTRAN %% )5 5 A Deform-3D
B,

(C)] (b) ©
@ O] ®

[ WORBHRE;, K(T) NEMARE, 2XT
IR T HY78 4+, K(T)= (29.29InT-168.73) x10™%;
H(T) MR, JRCTIRE THZERE, H(T)=
9216.4 T~ P RRIEEMMETT; v IBUER 4
JEIE ; ¢ AFTE]

2 BAEARME R AT

2.1 REERITLE

KT R | ZREBUE S R E 4 FoR,
ATSEE Y, & R IR MR Ty B, T
BT IR T A S R A AR e, AR A U AR
T, JeZS 8, MGTAE R, U I R 4R B L
AR . ROTHG BERR A W6 12 T 2255 5K . el & 4
T B 1 AT R AR AR TR JC L . AR X, A
JUE RS IG Ul B R A BOE i R v R A B
W& A 7, T, SHmrE, \emisas
ST E S EG, BB R B AR sk by, Tk
fecfE, DLt 3 Ry Z RS HAE 1 B
By, PATIMTT G | P RERCAF AR G R AR A

4 %07 REHIL S A

(a) HENVBERTIF  (b) FR2BBRTIF  (c) FHEIVRTIF

(d) HEI1LBTF

(e) WE2LWBTIF (f) HEILBTIF

Fig. 4 Simulated forming results of each scheme

(a) Pre-forging process of scheme 1

(d) Final forging process of scheme 1
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(b) Pre-forging process of scheme 2
(e) Final forging process of scheme 2

(¢) Pre-forging process of scheme 3

(f) Final forging process of scheme 3
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Fig. 5 Variation curves of forging forming force

(a) Pre-forging process
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(b) Final forging process
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Fig. 6 Die wear results

(a) Scheme 1 (b) Scheme 2

(e¢) Scheme 3
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