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Precision Hot—die Forging Process of Engine Pump Body

GUO Ju-shou, YU Xia, LI Ai-ping, SUN Xiao—fei, ZHANG Bao-rong, REN Xiao—feng
(North General Power Group Co. , Ltd, Datong 037036, China)

ABSTRACT : Objective In order to improve the mechanical properties and to decrease the production cost of engine pump
body, precision hot forging process was employed to manufacture the part. Methods Based on the determination of parting
face position of the part, the solid geometric model was established for the precision hot—die forging of pump body. A 3D fi-
nite—element model and the simulation parameters for the forging process were built, and the finite element simulation mod-
el for precision hot—die forging was achieved. Results The distributions of velocity field, equivalent Mises plastic strain
field and temperature field, as well as the curves of load and blow energy with displacement were obtained through numeri-
cal simulation. The results revealed the metal filling of the mold cavity during the hot—die forging process of the pump body
and the deformation mechanism. The strain distribution of temperature field and the variation laws of the load and the blow
energy with displacement were obtained. The process parameters during the preforming process such as the length of the
square billets were optimized, which provided scientific reference for the determination of forming process parameters.
Conclusion The accuracy of the non—working surface of the forgings formed with the new process could meet the require-
ments as verified by experiments, and the results of numerical simulation were consistent with those of experiments.
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Fig. 1 3D model of pump forging
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Fig. 2 Drawing of pump forging
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Fig. 3 Principal structure of dies
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Fig. 4 FEM model of finial forging

2.2 HEWERSWT

2.2.1 EMFEE

K 5 & N4 10,40,80,75 mm BfER
Rhm s R K, AR IR, SR SR A D
S, OB DL A B O 3, R
REAI s WA Sa BN B DASAREE NI S TR N
40 mm B}, B4 H AR X387 LB AR T 7 Xk
F, [T ERE 5 AR ol 1f 5 B o 6 AT v
1 50% 2247, WKl 5b Frs s BT FE A H] 65 mm A,

752 [ i SO AT e Bt sE B AR | R
AT W IR 2 A B AR TE DI, A&l Se frs i
LLEERSY  MAT AR A H] 75 mm B 1057 IR TS LY
Prdse et A IR SRR RS SE IR ALY, 4
Sd Iz, et B K- J7 ) B 3 8l o A ) T
1500 mm/s, 4 b PRI T S M (58 23T 5 w47
T4 83 mm) , KA N ERARLK T ) i 3 e B A
i, (e OB TR R TE Y, AN TR Se i, I
HWEBEABRUSFERE , T B0 T7 B R BE N I%
BRI 7E 90 ~ 100 mm , 3% HE A BERA PR AT T IRIE B
PR A AN 2K B A T A Bl 28 U
il

810 810 941
700 700
600 L 600
500 500
400 400
300 300
200 200
100 100

0 0 0
a 10 mm b 40 mm ¢ 65mm
1450 10000
9000
1200 3000

1000 7000

. 6000
5000
4000
3000
2000
1000
0 0

d 83 mm

e JUAIEIH
KI5 SLRIATRR R BRI IR 0 8 O 5] (mm/s )

Fig. 5 Flowing velocity vector diagram of typical strokes
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Fig. 6 Equivalent plastic strain diagram of typical strokes
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Fig. 7 Temperature distribution of typical strokes
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Fig. 8 Forming force—stroke curve
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Fig. 10 Forged part of pump body
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