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The Precision Extrusion Forming of the Pump Body Used for the Injection System of
Diesel Engine
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ABSTRACT: The work aims to improve the comprehensive performance and manufacturing efficiency of the pump body
of the fuel injection system with precision extrusion, so as to achieve the highly-efficient and green manufacturing of the
pump body. Through the process design, the forging shapes, form of die splitting and die structure were initially deter-
mined. By using the finite element method, the precision extrusion process was analyzed with simulation. Metal flow rule
in the cavity, the influence of die structure on the extrusion and mold filling of forging edges were studied. The designed
extrusion process was theoretically verified by analog simulation. Blank flow was mainly used to fill the flange and the
outside flash. The outer hexagon corners and the bottom of the flange were filled completely. Finally, the excessive metal
flowed to the die gap and no turbulence and vortex occurred. Through the final process trial-production test, the designed
process design is verified, the variable pump body is fully filled, and the top of flange and the root of hexagon are filled
completely. After machining, the dimension of finished products is stable and meeting the technical requirements.
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Fig.1 Technological design of the pump body
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Fig.2 Extrusion die of the pump body
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Fig.3 FEM model of pump body extrusion

i

i b
AN WL
) | e

/A RS

o AN
WA IND

‘'

Vs
PR

w%gka

i
s

51

TNV TRV

i Ve araNly n
S i i )
et OSSR o L] ’éﬂwﬂm W
s (iR it ) s M
ok Bean ikl ingy] S5
SRR SRR
N |\ i ) A I
b i ai
BAALIURADR ‘
c d
B4 SRR Y o

Fig.4 The process of pump body extrusion
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Fig.8 Engineering test of the pump body
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Fig.9 Pump body
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