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Table 1 Chemical composition of two kinds of steel

S w/%
WA
C Si Mn P S Cr Mo A\ Ni Cu Fe
B 0. 366 0. 36 0.327 0.027 0.001 4. 66 1.43 0.5 0.152 0. 066 NE
W] 0.362 0.97 0.362 0.011 0.0026 4. 97 1. 36 0. 95 0.128 0.082 S
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Fig. 1 Optical microscopy of two kinds of steel after 5
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Fig. 2 Macrograph fracture analysis for of two kinds of steel
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Fig. 3 Microscopy fracture surface of B steel

(a) cleavage step pattern, 100X ; (b)crack source of steel,100X ; (c¢) crack source of steel,500X
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Fig. 4 Microscopic fracture morphology of W] steel

(a) dimple; (b)trans granular and inter granular
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Table 2 EDS analysis of different points in microstructures

Bt w/ 0
i
K N O Si S Ca A% Cr Fe Mo Mn
1 17.72 - - 2. 46 - - 0. 66 5.4 72.99 0.77 -
2 4. 81 — — 0.78 — — 64. 4 9.53 16. 83 3. 66 —
3 44. 74 20. 10 26. 27 0.17 1.73 1.72 0. 23 0. 45 4.33 — —
4 3. 64 - - - - - 1.90 6. 65 85. 27 - 2.54
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Fig. 5 The effect of tempering times on hardness
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Fig. 6 The effect of tempering times on impact toughness
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The comparative study of microstructure and properties of
two die steels used for aluminum extrusion

HUANG Zhiqi' ,CHEN Hui"* ,DENG Taotao' , XU Xuda'* ,CHEN Yizhao' ,HU quan'
1. Sanshui FengLv aluminum Co. ,Ltd. , Foshan 528133, China;2. School of Material Science & Engineering ,
Central South University ,Changsha 410006 ,China

Abstract ;: In order to find a simple and feasible method to control the quality of die steel, optical microscopy
(OM) observation, rockwell hardnes test, fracture impact test and scanning electronic microstructure
(SEM) analysis were used to study of microstructure and properties of two die steels for aluminum
extrusion. The results show that the brittle phase on the grain boundaries and the inhomogeneous original
structure of the steel are the main reasons for the poor toughness of the steel. The impact toughness test
can directly reflect the performance of the steel and can be used as an important index for the selection of
the steel.
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