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Fig-1 Macrography of crack valve
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Table 1 Chemical composition of the lead brass valve

iR : SR w% ___
L (8 7 o (L
Fe 0.61 <.0.50
Cu 58. 26 57.0~60.0
Mn 0.02 —
Pb 2.37 0. 80~1. 90
Sn 0.95 —
Al 0.31 0. 20
Ni 0.25 <1.0
Zn P38 &8
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Fig.2 cracks in the microstructure of valve
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Fig.3 Micro-structure of valve's subsrrate
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Fig.4 Micro-structure of outside valve
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Fig.6 La-ray ol lead-riched particals
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Fig.5 Enlargement figure of lead-rich parricals
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Fig.7 Cleavage pattern Fig.8 Loose flocculating corrosion materials

®2 HRARARMDUEAFTIAER

Table 2 Chemical composition of corrosion materials on the crack surface

B A w/ % B ER /%
TR F -
BRERE BRAK HIREK BREER

Si 0.17 0.04 Sn 0.35 0.52
Ni 0.13 0.15 Pb 29.07 10.88
Cu 26. 43 32.29 S 3.21 0.01
Zn 18.28 24.18 cl 0.17 0.02
Fe 0.30 0.59 Al 0.04 0.02
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The fracture analysis on lead brass valve

ZHANG Ming, WU Chao-qun, LI Yang
(Guangzhou Research Institute of Non-ferrous Metals, Guangzhou 510650 ,China)

Abstract; Many cracks appeared during the post-processing of the heat production of HPb59-1 lead brass

valve, The fracture mechanism of HPb59-1 lead brass valve was investigated by metallography and electron .

probe, It was found that the content of lead was higher than that as required in lead brass valve. The mi-

crostructure of lead brass valve is inhomogeneous and the crystal grain size was big. Much corrosion prod-

ucts which were rich in lead element were found at the surface of cracks, and the enrichment region of Pb

and S elements also occurred, indicating that the forging-process was improper, the annealing was insuffi-

cient and corrosion products appearing, thus leading to stress corrosion crack in lead brass valve.
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