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Quality evaluation of fine blanking shear surface and influence on edge formability

Wang Xueting', Han Fei', Zhuang Xincun’
(1. Central Research Institute, Baoshan Tron & Steel Co. , Ltd. , Shanghai 201900, China; 2. Institute of Forming Technology &
Equipment, School of Materials Science and Engineering, Shanghai Jiao Tong University, Shanghai 200030, China)

Abstract: In order to investigate the influence of fine blanking shear surface quality on edge formability, the fine blanking shear surface
quality and hole expansion performance of three materials, namely 16MnCr5 steel, C20E steel and C35R steel, under different blanking
clearances were investigated. The results show that as the fine blanking clearance increases, the proportion of bright band on the fine blan-
king shear surface of the three materials gradually decreases, and the corresponding limit hole expansion rate of the hole expansion speci-
mens also gradually decreases. Compared with the hole expansion specimens processed by fine blanking, ordinary blanking and milling
processes, it is found that the proportion of bright band on the shear surface of ordinary blanking is much lower than that of fine blanking,
but its limit hole expansion ratio is close to that of the hole expansion specimens by fine blanking with a blanking clearance of 0. 1 mm.
When the proportion of bright band is 100% , the limit hole expansion rate obtained by milling process is 2. 3—8. 8 times that of the fine
blanking process. This indicates that there is no linear relationship between the proportion of bright band on the shear surface and the hole
expansion performance of the material, and the material damage caused by material separation during the blanking process is the key factor
affecting the edge formability of the material. The changes in the limit hole expansion ratio of the hole expansion specimens by fine blan-
king after the burr direction is changed and the counter force is increased are experimentally tested. The results show that compared with
the reduction in damage value caused by the increase in hydrostatic stress, the change in burr direction has a more significant effect on the
improvement of the limit hole expansion rate. The research indicates that reducing the blanking clearance or increasing the hydrostatic
stress in the shear zone can effectively enhance the proportion of bright band on the shear surface, but the increase in the proportion of
bright band has limited improvement to the edge formability of the material, and reducing the cumulative edge damage during the stamping
process is an effective measure to mitigate the risk of edge cracking.

Key words: fine blanking; ratio of bright band; hole expansion; edge formability; damage
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Table 1 Experimental parameters for fine blanking

S8 Hifl

A 16MnCr5 #9, C20E 40, C35R 4R
PhFEL BRI/ mm 0.02, 0.04, 0.06, 0.10
JEBJ1/kN 30

T J1/kN 15, 25

K R AR D100 mm B8 F o K wh
TR s FLH B AR @10 mm AYREIAL, whflog
R RIRG B ) T T R AT I A AN PEAY IR X
FATT Y LIS, VPSS wh BT U T X LM R Y
AU PSS WS RUE R 2 C N IR N ik o R W B A=
F L, PSS rh B U E R, $ IR A-A SRR, R
FRARAIL 2 A o) B ) 1T AT UL R £, 4 =X
(1) FEER AR R, DA PR A ol
YU T A,

Tl
B=(1—T)><100% (1)

0



FEWTAE R gy IR B VAN KON 2 AR R A 5 e 115

BT ohofLZ A BORS g b o o Iy vk
Fig. 1 Punched part and test method for shear surface quality of fine blanking

K. T, ABIBGE RSB T, WIREHEEE; B A
Jtrani el

P LR B % I GB/T 24524—2021"7 I J& 3f-3+
R LR,

2 IR BN

2.1 R E NS Y E R E R 200

B2 T HM 15 kN, 3 /18 30 kN B, K
BT YN DG LR sk R BR A A2 Ak, 7T LLE B,
L ER AR A 0. 02 mm B, 3 FPAS LA AE vh 55 U1 1
(GEs e L 423 100% , FW1Z T 2 440 Tl
SEEUAL R 100% 65844 b3, K w44 AT DL A
AR ST BT fE AR RG B B op 3 R B i) 38
W, 3 R RRRE vh B U I Y G A L 2 8
TR, Y ERE BN A 0. 10 mm B, JEsEA
FeA) K U % Sl 90%  ((C20E %K) . 89% ( 16MnCr5
W) F186% (C35R M), mTHAEIr, HE
REMZE 5, C35R AWK o 85 ) i 5 iy L3 B i
T 16MnCr5 89 % C20E 94, {HI7E 80% LA I,
2.2 BB FLIERE Y RN

T FIRAFE T ST AR 0 s fLilee, #%
W8 GB/T 24524—2021""" JF 4 FLikye , %13 N 3 Fh
H AT BHEAS [R] R (R BT A% BR ALl il 45 2
Hor, wpEREIBN 0. 60 mm F9H FLAEE R % ovp T
AL, HB YRGS eI TE 50% A4, HAx
4 Frsp gk 0] B2 ARG vh T 0040, B T0A Al
A3 E N 15 F130 kN,

FATLAE S, Bl wpag a) PRz i K, A b fL
) 16MnCrS X i H FR 9™ FL R i 132% & T~ B =

100 100
95
90
o 90
£ 89
f; 85 86
#
a3 804
R 4 —=— 16MnCr54i
8] —o— C20E4H
—A— C35R4H
44
0 T T T T
0.02 0.04  0.06 0.10

Mk 7] BR/mm
2 phakim ekt 3 Fokh bR shay b i 5 95

Fig. 2 Effect of blanking clearance on shear surface quality of

fine blanking for three materials
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Fig. 3 Comparison of limit hole expansion ratio after fine blanking

for three materials under different blanking clearances
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Fig. 5 Damage distribution of fine blanking shear surface with blanking clearance of 0. 02 mm
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Table 2 Effect of burr direction on hole expansion
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Fig. 6 Damage distribution comparison after hole expansion between fine blanking (a) and milling (b)
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Fig. 7 Changes of hydrostatic stress in shear area with increasing of counter force
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