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Parameter selection analysis on servo motor based on transmission system of
16 MN servo hot die forging press

Wang Yifan, Shi Yiqing, Sun Guoqiang, Zeng Qi, Chen Xianming
(China Academy of Machinery Beijing Research Institute of Mechanical & Electrical Technology Co. , Ltd. , Beijing 100083, China)

Abstract: In order to effectively determine the parameter selection of servo motor in servo hot die forging press, for a 16 MN servo hot die
forging press driven by three servo motors through a planetary reducer, the transmission system of the servo hot die forging press was ana-
lyzed, which was decomposed into a crank slider mechanism and a planetary reducer mechanism, and the mathematical model was estab-
lished by Matlab/Simulink. The simulation results show that the maximum torque required by a single servo motor under the maximum
nominal pressure is 18. 83 kN + m, the rated torque is 6. 278 kN + m, and the maximum power is 295. 8 kW. At the same time, taking
the upper dead point on the slider of the servo hot die forging press as the starting point, when the operating cycle is 45 times per minute,
the maximum equivalent moment of inertia for the crank slider mechanism is 502. 232 kg + m”, the maximum equivalent moment of inertia
for the planetary reducer is 40. 98 kg - m*, and the maximum load equivalent moment of inertia required by the output shaft of a single
servo motor is 15.335 kg + m’.
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Table 1 Initial parameters of 16 MN servo hot die

forging press
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Fig. 1 3D model of 16 MN servo hot die forging press
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Fig. 2 Kinematic analysis of crank slider mechanism
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Fig. 3 Schematic diagrams of crankshaft (a) and connecting rod tip (b)
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Fig. 4 Mathematical model of crank slider mechanism
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Table 2 Input parameters of mathematical model for

crank slider mechanism

2 Bl
M R/mm 140
HEFFRBE L/mm 1097
Mm% M os () 10
AFRIETT F /MN 16
JEEFEE R B 0.02
HEFTREA 0.128
it 2l A 3 B A2 d/mm 280. 27
HEFFRY EAR dy/mm 305

iyl il A S A SE AR d o/ mm 439. 47

x3 HAEBRIMBERERESH
Table 3 Output parameters of mathematical model for

crank slider mechanism

S (ARENT) Bl
NHRES TR S, /mm 2.396
1% H/mm 27.36
BEARZA N R RAHAE M2,/ (KN + m) 437.9
TP S AR IERS PO BE S/mm 1235
FEBEAAE N B KA M,/ (KN« m) 565
i AT S 6/ (°) 168.7
HEA S s SR A B/ (°) 1.27

i1 A JIR A £ s T ALK B K2 A% 5l 2 G 4 % B
R R W AL 2 028 8l e A TR P A2 AL, AR SCE
ST AT SRATLR AT 2 D838 45 14 25 20 7 AR TR

SRAR B S IR B, TR A A R () 26 H AL I 6 )
PR VC RO, SRR sh IS 9 A A R A e 1
RGPS SRR, RIS ACHLRES # H
# (BRE 5 1R I AR BB T (LY H Atz sl B 3l g
GEHIAHAE R, R SORE R T SRS AA T A2 D i
ARG A Sl 57 25 8 2 R TR 20 e P L L el A
LR figk R RETR] AL R BIL Y B 3G sl Bt

WiE 5 s, HARHE B Fr A S HURER 1 Y 3l
FTLAGY 0y J53 O B F- 51 3l BE FIER 1 58 50 1) 5 3y 3y
WP, IR e, Py I S AT
M, Py EMFSIPGERE R, P, N P, AERITAR LAY
PRNIE L, Py AN P, TEIEFT ERBGEAIE R 0
E RARLASE I e g 1E D5 1), Ui b AEAd s
ZhF, MR AT L5 A HERs oK 2aisg,
SEA AR E R ST HAEAT SRR IE R ZR AL
RS AR B UG S5 28 2 A O B SRR

E=E +E, +E, (14)
Aob: E MR IR B3R ; E, . E,. E, 7
B AR AT ST ShEE
X (14) iR

an
He
ok
He

1 2

E, :3-]1‘”1
1 2 1 2

E, =7m202 + ?szz (15)
1

E3 :?mﬂ);

A o gy a0 o - AR R R B S B m,
my P ERT I R B v, o vy 200 AT



210 B

AN 5 N

5 50

K5 T DRAILAG S5 00 Bt bk A
Fig. 5 Analysis on equivalent moment of inertia for crank
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Table 4 Input parameters for crank slider mechanism
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Fig. 7 Curve of equivalent moment of inertia for crank slider

mechanism
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Fig. 8  Analysis on moment of inertia for planetary reducer
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Fig. 10  Calculation model of servo motor parameters
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