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Research on Application of Multi—Element Alloyed SiMo Ductile Iron
in Exhaust Manifolds of Automotive Engine

Jin Tong'?, Jiang Lujun®, Chen Xu', Lu Liulin?, Liu Sheng’, Cai Qizhou'
(1. Dongfeng Commercial Vehicle Technology Center, Wuhan 442000; 2. State Key Laboratory of Materials Processing and Die&
Mould Technology, Huazhong University of Science and Technology, Wuhan 430074)

Abstract: Alloying is one of the key approaches to improve the mechanical properties and thermal resistance of
SiMo ductile iron. This paper reviews the effects of alloying elements on the microstructure and properties of SiMo
ductile iron. A systematic study on multi—element alloyed SiMo ductile iron was carried out targeting exhaust manifolds
of high peak—pressure diesel engines and gas engines. The results show that when the mass fraction of Mo increases
from 0.9% to 1.46%, the volume fraction of carbides in the microstructure rises, leading to increases in the tensile
strength, yield strength and hardness of SiMo ductile iron, while the elongation decreases by 50%. Vanadium alloying
elevates the tensile sirength but reduces the elongation of SiMo ductile iron; the material achieves satisfactory room—
temperature mechanical properties at a V mass fraction of 0.4%. The short—term tensile strength at 800 ‘C increases
with the rise of V content, yet no significant change is observed when the V mass fraction exceeds 0.4%. Among the
multi—element alloyed SiMo ductile irons, the V-Nb alloyed SiMo ductile iron reaches a high—temperature tensile
strength of 59 MPa, while the V-Cr and V-Nb-Cr alloyed variants exhibit high—temperature strengths of 61~64 MPa.
These values meet the high—temperature tensile strength requirements for SiMo ductile iron applied in exhaust
manifolds of high peak—pressure diesel engines and gas engines.

Key words: SiMo ductile iron, Exhaust manifold, Multi-element alloying, Room-temperature strength,
High temperature strength
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GX40NiCrSiNbh38-18 1.4849 0.30~0.50 1.0~2.5 17~19 36~39 Nb1.2~1.8 1000
G-NiCr28W 2.4879 0.35~0.50 0.5~2.0 27~30 47~50 W4.0~5.5 1150
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