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Technical Study on the Plane Blank Pressing Fine-blanking Based on the Physical Experiments

ZHANG Yong-gu, DENG Ming, LV Lin
(School of Material Science and Engineering, Chongqing University of Science and Technology, Chongging 400054, China)

Abstract: The mechanism and process method of the plane blank pressing fine-blanking is discussed, the mold for process
experiment is designed and manufactured, and physical experiments for the billets with different thicknesses and plasticities are
conducted; blanking force in the process is analyzed, the relationship between the ratio of light-zone on shear front and plastici-
ty of material, the relative gap of the mold, the blank holder force and counter force is analyzed. Experiments show that the
plane blank pressing fine-blanking is an effective technology which can improve shear front quality effectively with lower cost.
By the analysis of flow lines and testing of hardness in deformation zone of the parts, it shows that the technology has clear
hardening effect to peripheral parts of the part and the intensity in the heart doesn't change.
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Fig. 1  The schematic diagram of plane blank pressing
fine-blanking
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Fig. 2 The external force and deformation zone stress in

fine-blanking
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Table 1 Parameters of blank

- B i SRR BE AP ER JE B
o /MPa /MPa /% /mm
2
Q235 375~500 235 21~26 2.6
4
2
Q195 315~430 195 30 A
2
6A02 196 35
4
2
ZCuZn38 295 30 3
4
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Fig. 3 Mold photo for experiment
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Fig. 4 The blanking force-stroke curve of 4 mm thick
brass by plane blank pressing fine-blanking
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Fig. 5 The workpiece of brass made by plane blank

pressing fine-blanking
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Fig. 6  The shear front of brass made by plane blank
pressing fine-blanking with different relative gaps

of mold
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Table 2 The relation between thickness of every blank, rel-

ative gap of mold and light-zone

JE AL [ it R 87N (15700

R /mm (i) /mm FHXT I Bi W/ %
2 1.5% ¢ 82
il 4 3 0.03 1% ¢ 91
4 0.75% t 100
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Fig. 7 Workpiece of Q235 steel made by different counter

forces and blank holder forces
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Fig. 8 Relations between counter force and blank holder

IR 3 1 kN

force and ratio of light-zone of workpiece
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Fig. 9 Workpieces made by plane blank pressing fine-

blanking with blanks of different plasticities
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Table 3 The different ratios of light-zone with different counter

forces and blank holder forces for four materials
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pp
/mm /kN /kN Lt/ ¥
ZCuZn38 55 10 93.5
6A02 ) 60 50 97
Q195 80 65 96. 2
Q235 95 80 95
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Fig. 10  Workpieces made by plane blank pressing fine-

blanking with different plasticities
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Table 4 Shear front quality comparison of the materials

with different plasticities under the same technol-

ogy
i P g LEBE U
CoomE T RmA RDUI HEAK
PR /MPa I /kN /kN /%%
6A02 196 35 60 40 100
Q195 315~430 30 60 40 75

Q235 375~500 21~26 60 40 55
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Fig. 11 Metallic flow lines in local deformation zone
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Fig. 12 The hardness distribution in Q235 local deforma-

tion zone
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Table 3 Contrast of mechanical properties for three forming methods of car hub

T2k Bihisk ¥ o,/ MPa J& M5 6,/ MPa it % o/ % F #3% [C38 ¥ (HRF)
AR 5 1 P8k + N TR 3% 155~251 126~212 2.4~2.8 60~92
JE 785 1 % A 147 97 1.7 60~70
TR ALK+ N TR 3K 303~338 237~268 6.0~15.8 84~90
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Table 4 Contrast of technological economical quota for three forming methods of die forging of solid state,
pressure casting and liquid die forging
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