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Failure Analysis of Punch for Pressing Powder Block

QIN Hui-chang, JIA Bo, WANG Chuan-zheng ,
ZHAO Xing-jian, LI Zong-jiang, ZHANG Cong-bo, YANG Zhi-chuan
(CNGC Shandong Special Machinery Group Co. , Ltd. , Zibo 255201, China)

Abstract: A conclusion was drawn that the fracture of No.2 punch for pressing powder block was a low—circle high stress fatigue
one after the chemical analysis, macro and micro observation of the fracture surface, metallographic structure inspection, hardness tes-
ting as well as the fit clearance inspection between the mold and the punch. Another reason for the fracture was the rough machining on
rounding of the punch. Besides, the fit clearance between the punch and the mold was so small that the stress concentration produced by
it was too big to bear for the punch.
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Fig. 1 Schemaitic diagram of work precedure of the punch for

pressing powder block
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Table 1 Chemicai composition analysis result %

C Si Mn S P Cr
MRIZER 2.0~2.3 <0.35 <0.35 11.5~13.0
158k 2.3 0.32 024 0.037 0.10 11.5
25k 2,00 031 0.23 0.072 0.11 120
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BIfFE Cr12 BT EEsk ,{B 2 5 AL A 1) i Fig. 3 Front side-view of the cracked punch
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Table 2 Hardness test
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B B 2% AT A T2 ISR
2.3.2 BHALRKN

2.3 EHEENSSH M2 5 3 ST R BORE , AT 4 AT



Wo# R E T &

201341 H

i g

Ay AR £

F5 W R DXL TR

Fig. 5 Rough machining tool marks on the fracture origin
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Fig. 6 Rear top-view of the cracked punch
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Fig. 7 Metallographic structure of the No.2 punch on rounding
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Fig. 8 Metallographic structure near rounding of the No.2 punch
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Fig. 9 Metallographic structure far away from rounding of the

No. 2 punch
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Fig. 10 Metallographic structure of the No.3 punch
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Fig. 11 Microscopic view of the fracture origin



B5E A1

B L SELG R P SRR ST '

K12 PRI W 2O A
Fig. 12 Dimple fracture features of the extending zone of the

fracture

K13 IGRIBT X A4 ) s W 2T 30

Fig. 13 Dimple fracture features of the short rupture region of

the fracture
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Fig. 4 Cone drawing die
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