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Tab. 1 Composition of furnace charge W /%

PEL c Si Mn P S

Hegk >4.3 <15 <022 <006 <0.02

A <0.8 - <15 <005 =<0.5
myukl 3.0~34  15-22 05-10 <006 <0.12

ik - 72.0~80.0

ek - - 65~72
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Tab. 2 Original composition range of molten iron  wg/%

C Si Mn P S

3.1~3.4 1.4~1.6 0.5~1.0 <0.07 0.06~0.12
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Tab. 3 Control range of composition of gray cast iron
and molten iron Wg /%

s C Si Cu Cr Mo Nb

Cu-Cr-Mo%4: 3.1~3.4 1.8~2.2 0.4~0.8 0.2~0.4 0.2~0.4

Cu-Cr-Nb& 4 3.1~3.4 1.8~2.2 0.4~0.8 0.2~0.4 0.1~0.2
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Tab. 4 Composition, metallographic and mechanical properties of the attached casting test block

=Sy (B s 4% ) Ery T J1%EPERE
M Cu Cr Mo Nb YeE: | BRI PihisiE/MPa ) (HBW)
Cu-Cr-Mo%&4: 065 032 0.30 TERAR, FK 4% Btk 98% 333 226
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Fig. 1 Graphite morphology and matrix microstructures of the Cu-Cr-Mo alloy cast iron attached test block
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Fig. 2 Graphite morphology and matrix microstructures of the Cu-Cr-Nb alloy cast iron attached test block
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Fig. 4 Test sampling location of the cylinder head casting
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Tab. 5 Composition, metallographic and mechanical properties of the cylinder head casting
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Fig. 5 Graphite morphology and matrix microstructure of the Cu-Cr-Mo alloy cast iron cylinder head
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Fig. 6 Graphite morphology and matrix microstructure of the Cu-Cr-Nb alloy cast iron cylinder head
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Fig. 7 Comparison of chip removal during machining
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Fig. 8 Dissected Cu-Cr-Nb alloy cast iron cylinder head
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Application of Niobium in Engine Cylinder Head

XU Jing-feng’, LIANG Ya-ru*, LU Qing-ke', QI Peng-chao’, DONG Zhi-peng’, LI Xiao-yan?, PENG Guang-tao*
(1. Weichai Heavy Machinery Co., Ltd., Weifang 261001, Shandong, China; 2. Weichai Power Co., Ltd., Weifang 261061, Shandong,
China)

Abstract:

To meet the increasingly strict emission standards for diesel engines and reduce the production cost of
cylinder heads, the study replaced Cu-Cr-Mo alloy cast iron with Cu-Cr-Nb alloy cast iron. The experiments
demonstrated that under the same control ranges for basic elements and other alloying elements, replacing
Mo content (0.2%-0.4%) with Nb content (0.1%-0.2%) resulted in qualified castings with satisfactory
microstructure and properties, thereby achieving the goal of cost reduction.
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