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(a)—macroscopic photo of failed parts; (b)—macroscopic photograph of the

failure site of the fracture.
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Table 1 Analysis of chemical compositions of C36000 copper core
HEw/%
R
Cu Zn Pb Fe

R A 59. 90 36. 65 2.17 0.26

EH A 59. 81 36.76 2.27 0.34

ASTM F5 #E BE {E 60.0—63. 0 N 2.5—3.0 0.35
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(a)—failed part A, 100X ; (b)—failed part A,500 X ; (¢)—normal parts, 100X ;

(d)—normal parts, 500 X
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Figure 2 Optical metallography of failed part A and normal parts
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Table 2 Test value of hardness HVO0.1 of copper core

sample
¥4 14 WA (HV, ) RRi:]
KA A 116,116,113 115
EH A 104,104,104 104

HV,  IE R S 104 HV, ,, R A B BE R =
FIEH
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VBT 12 50RE S A A4 BT 91 385 H 8 IR R A 181 3 B
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fn A IR B SO A, TR T e T 2 5 T RO R T
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TCE A R 5] AT 7= A Ph G 2 R 3 5 X 1
A 21 EDS BEIS /AT 8L, 55 1AL BR & 4 Cu.Zn
F/b 8 Pt RAMAAFE D ALJCE T 2 4 2
FHCuMZnit %,
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(a)— R HL T2 (SE2),500 X 5 (b)— ¥k HL T (SE2) ,2 000X 5 (¢)— 35 {4 By 7% (BSEL) , 500X 5 (d)—75 it i
F15(BSEL),2 000X ; (e)— 5 1 1Y EDS g 1 25 ; (1) — 5 2 (1 EDS fig #E 1 £& .

(a)—secondary electron image (SE2), 500X ; (b)—secondary electron image (SE2), 2 000X ; (¢)—backscattered elec-
tron image (BSE1), 500X ; (d)—Backscattered electron image (BSE1), 2 000X ; (e)—EDS spectral curves at points 1;
(f)—EDS spectral curves at points 2.
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Figure 3 Scanning electron microscopy and EDS spectral curves of fracture A
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(a)—low magnification image of fracture; (b)—secondary electron image (SE2), 500X ; (¢)—backscattered electron
image (BSE1), 1 000X ; (d)—backscattered electron image (BSE1), 2 000X ;(e)—EDS spectral curves for points 1;
(f)—EDS spectral curves for points 2.
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Figure 4 Scanning electron microscopy of fracture A and EDS spectral curves
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(a)—before optimization; (b)—after optimization
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Figure 5 Structural optimization diagram
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C36000 Injection Mold Copper Core Failure Analysis

JIAN Sicong, XIE Yongxin®
(Center for Industrial Analysis and Testing, Guangdong Academy of Sciences, Guangzhou 510650, China)

Abstract: A comparison test was carried out on the failed and normal parts of the C36000 injection mold copper core using

instruments such as a direct-reading spectrometer, field emission scanning electron microscope, Vickers hardness tester, and

metallographic microscope, etc. The results show that the Cu and Pb contents in both the failed and normal parts are lower

than the standard values. The metallographic structures of the failed and normal parts are basically the same. The Vickers

hardness value of the failed parts is higher than that of the normal parts. The EDS micro-area composition analysis found that

there is a phenomenon of lead element segregation at the grain boundary of the failed parts. The fracture surface of the failed

parts shows a "sugar-like" morphology, which is a characteristic of brittle fracture.
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