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Fig. 1 Three-dimensional structure of V12, V16 and V20 diesel engine blocks
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Table 2 Other important positions of diesel engine blocks and their functional commonness
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Fig. 2 Schematic diagram of typical cross section selection of V12
Russian engine block
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Fig. 3 Schematic diagram of typical cross section selection of V16
American engine block
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Fig. 4 Schematic diagram of typical cross section selection of V20
Germany engine block
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Table 3 Calculation results of regional modulus of 5 mm
height near typical cross sections of three diesel engines cm
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AR X V12 V16 V20
M1 2.3 1.8 1.7
M2 2.0 1.8 1.8
M3 1.8 2.4 2.2
M4 1.2 1.4 1.3
M5 2.0 2.1 2.1
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Table 4 Calculation results of cylinder head bolt
hole and peripheral modulus of three

kinds of diesel engine blocks cm
RZSHIEE V12 V16 V20
Sk AR L 2 1.7 1.7
Jl A 1.28 0.75 0.75
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Fig. 5 Schematic diagram of camshaft hole and gas cavity hole position of three kinds of diesel engine blocks
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Table 5 The structure comparison of three kinds of engine blocks

LIREN HUARST/mm Pk R/kg  GrFLE frdRmm GrfLdess (o) GCHPER ROKEER/mm  fy/EERE/mm
V12 1954 x 1167 x 1208 2850 12 193 60 VI 51 12
V16  4105.4x1276.8 x 920.75 7840 16 273 50 VL 80 13
V20 2374 x 700 x 670 1800 20 150 70 VI 50 10
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Fig. 6 Three-dimensional drawing of casting process of V20
engine block
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Fig. 7 Schematic diagram of chill placement of \V20 engine block
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Fig. 8 Three kinds of V-type diesel engine block castings with the surfaces being covered with paint
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Study on Common Characteristics of Large Complex V-Type Series Diesel
Engine Blocks

LU Chen-guang', REN Liang-min', GAO Chao', YANG Gang®
(1. Yibin Push Liandong Technology Co., Ltd., Yibin 644007, Sichuan, China; 2. School of Mechanical Engineering, Sichuan
University, Chengdu 610065, Sichuan, China)

Abstract:

In order to make the casting process rules of monoblock casting have guidance, universality and generality
in the casting process design and large-scale production of series diesel engine blocks, the common
characteristics of three kinds of large and complex V series diesel engine blocks, i.e. V12 Russian engine
block, V16 American engine block and V20 Germany engine block, were systematically studied. It is found
that the three kinds of engine blocks have common characteristics in function characteristics, material
characteristics and structure characteristics; due to the material commonness, function commonness, key area
consistency, key modulus similarity, isolated hot spot similarity of the three engine blocks , the types and
the producing positions of the main defects in these V-type series diesel engine blocks are the same, which
also determine the casting process idea and the process principles of the engine block production to be in the
same trend. Therefore, the casting process rules of the monoblock casting V-type series diesel engine blocks
are established, and the high-quality large-scale production of the large, complex V-type series diesel engine
blocks is realized based on the rule.

Key words:
diesel engine block; common characteristics; functional characteristics; material characteristics; structural
characteristics; casting process rules
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