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Forming process and trimming-punching die design of car rear floor

Wan Zhiyuan
(Academy of Mechanical Engineering, Shandong Huayu University of Technology, Dezhou 253034, China)

Abstract: Aiming at the problems such as thin forming material, easy to have springback and wrinkles of car rear floor, the structural
characteristics of rear floor part were analyzed, and it was found that its forming depth was large, and there were a unique “pit” and a
large number of punching holes. Then, based on the structural characteristics, the process supplement was designed, and a process
scheme was determined to form the “pit” first by two-stage forming and then trimming-punching and flanging-punching. Furthermore, the
forming process was simulated by software Dynaform, and the optimal blank holder force was determined to be 425 kN with the maximum
thickness thinning rate of 24. 489% for part and the material thickening rate in the surrounding wrinkled areas within 10%. In addition,
fourteen scrap cutter blocks were proposed to add in the trimming and punching process to make the waste flow in a “two-sided” direction
mode, and the scrap cutter and the upper and lower die edge dimensions were designed. Finally, based on the forming process, a real floor
trimming-punching die was designed, the trial stamping was performed to obtain the parts in each process, and the forming process was com-
pared. The results show that the process design is reasonable, and the die design is correct. Thus, the qualified products can be produced to
meet the the actual requirements of factory.
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Fig. 2 Process diagrams of rear floor
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Fig. 3 Forming limit diagrams of rear floor under different blank holder forces
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Fig. 4 Thinning rate distribution of rear floor under different blank holder forces
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Fig. 5 Upper die structure of rear floor
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Fig. 6 Working schematic diagram of cutting edge for scrap
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Fig. 7 Low die structure of rear floor
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Fig. 8  Structure of blank holder for rear floor

WE T2 HIEAT T2 TR A ™ S, gl
BEERE N T BEERAILIN T | o o A e BRI AR L2
FHWI, SERANBIE T ZSE0 T B S
REFFRNGRHTLE 0, A 9 B,

®)

Ko JE AR S

(a) OP10

(b) OP20  (c¢) OP30

(d) OP40
Fig. 9 Physical parts of rear floor



76 B Ok ¥ R

i 49 5

(1) b7 TR IS AR F R A5 e i, B
THEROE <ML BYMUSIE | 8 3w L AR
LT 27 %, SRl TR i 14 2%
RIS, MR W mde =, IRt
THRRIIS L FEITORGE,

(2) &H] Dynaform #AFXFOCHERY “MbT” K
IEHATHAUTT, 15 i 1 425 kN i, F R
KIEFEWH A 24. 489% , J) I 48 DX 3 A ek 34
JEFIEARTE 10% LN, 2 TARBOHER,

(3) HETHIE T 2B T 5 HuA 2w fL A
B, gty Tilsm i, 4580418 TR il 9 24
SREOE T EHATRLL, LR E R RN, T2 4E
L, BLHBOGTES, AL SRR
SE Ik
(1] k. WL I 25 b O T 20004 XA fe®F5e [D].

WK BEPRRE, 2021

Yu C B. Study on Analysis and Optimization of Rear Floor Forming

Process of WL Passenger Car [ D]. Chongqing: Chongqing Uni-

versity, 2021.

[2] SR, WrESREE T 20 &k [D]. Wa. M

BR, 2023

Mu Y Y. Research and Optimization of Oil Separator Tube Stam-

ping Process [ D]. Yantai: Yantai University, 2023.

[3] T, wA, HIF, % EEAERE R ETZ R

Bl (1] BT, 2022, 48 (6): 27-29.

Shang Y, Tang Y Y, Xiao X, et al. Stamping process and die de-

sign of a commercial vehicle front coaming [ J]. Die and Mould In-

dustry, 2022, 48 (6): 27-29.

(4] Bz RERBSME R SRR 5 S hE T 22

BAUALBARNTSE [D]. B WL RS, 2022

Tang Y X. Research on Stamping Drawing Simulation and Stam-

ping Process Parameter Optimization Technology of Large Automo-

bile Exterior Cladding [ D J.

2022.

[51  XUafe, Aw, 3%, % J5HAR PR T 20500 Lt it

[J]. #PET AR, 2021, 28 (4): 77-81.

Liu Q H, Zhou X, Wu Y, et al. Process analysis and die design

Hangzhou: Zhejiang University,

of back floor stamping [ J]. Journal of Plasticity Engineering,
2021, 28 (4): 77-81.

[6] SREMh, WEW, WEL, & mmmNE BT EE SRR
REEE K T2k [1]. SRS, 2021, 21 (11):
27-30.

Zhang . W, Xu H X, Chu J Z, et al. Numerical simulation and

process optimization of high strength steel back floor auto covering

[J]. Die & Mould Manufacturing, 2021, 21 (11). 27-30.
(7] BRFE, X3k, SRR, 5. 22MnMoB 4975745 J5 Bk S 4

R RIBBEBU R T 2858 [J]. 8P TR, 2020,
27 (2). 13-20.
Chen Z Z, Liu H, Xie H H, et al. Numerical simulation and
process research on hot stamping of 22MnMoB steel rear floor beam
for automobile [ J]. Journal of Plasticity Engineering, 2020, 27
(2): 13-20.
[8] I HERTHUE T2 SREBGT [J]. BE
AR, 2023, 48 (8): 202-209.
Wan Z Y. Car fender forming process analysis and die design [ J].
Forging & Stamping Technology, 2023, 48 (8). 202-209.
[9] AT, VRO S T BB [J]. B
K, 2022, 47 (10): 118-123.
Wan Z Y. Stamping process and die design of automobile side out-
er panel [ J]. Forging & Stamping Technology, 2022, 47
(10): 118-123.
[10] X3ESR, Hhoeoe, ZIRAR, S5 RAR MR MIET 20
B Sk dett [T, e Tl K% i, 2020, 49
(3): 55-62.
Liu F R, Zong R R, Li L L, et al. Simulation analysis and opti-
mization design of automobile rear windshield beam stamping
process [J]. Journal of Hebei University of Technology, 2020,
49 (3): 55-62.
(11] A&, WY HEEEITAR MR Z EEA BT
[J]. WEHASHUR, 2020, (2): 164-166
Wan Z Y, Chen Y P. Stamping process and die design of interior
panel of rear door of car [ J]. Manufacturing Technology & Ma-
chine Tool, 2020, (2): 164-166.
(12]  #BoRfs. AT BRI T 200 2 B33t [D].
M AR IR, 2021
Yang D W. Stamping Process Development and Die Design of Au-
tomobile Front Wall Beam [ D]. Jilin; Northeast Dianli Universi-
ty, 2021.
S S S S S S S
BGAEML, RIERBRE
T, ATERZZEERR, Mg MRS R (RIE
HFHARY Z4EE H MR SE, A www. dyjszz. en, X 25K
U B IAR S B N A RARSAT AR S, DR RS ) 4
Wit , WBCCERRm S, EREECE LN AGR, R’
T RAEFERYI S AR
FRILFE I, A PIE—E J7 W35 A www. fstjournal. net, %
Fia 07 2R Wl e S A i, AN MRAR R . T 1E 1A
I 25 L INMEZ G B TT WS, TR 5290
SRS L A Oy IO i A N U R ks AT R, A
Kerfixdfg, IR iz — Ok T B A Rl AR
TR E A T B M BN EAT R, —&K
W, THBRRAT], AT SRR, LRSS R
TR 285
(iR HRY 22 & B & N, fst@263. net; 010-
62920652 ,

(HBEEA) G



