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Dynamic simulations and experiments of assembling
bolt machines for fracture splitting connecting rods

ZHENG Li-ming, YANG Shen-hua, KOU Shu-qing, DENG Chun-ping
(Roll Forging Institute, Jilin University , Changchun 130022 ,China)

Abstract: An assembling bolt machine for fracture splitting (FS) connecting rods was developed, for
the traditional fixing procedure for bolts could not be suitable for the FS of connecting rods. The basic
structure of the assembling bolt machine and bolt assembling process were briefly introduced. Then,a
virtual prototyping model for the machine was constructed based on the computer virtual technology to
dynamically simulate assembling bolt processes. Torque and angle experiments were also carried out,
the parameter 20N « m+95° was chosen as the assembling techniques for the FS connecting rod of a
particular car. Obtained results show that the assembling techniques can satisfy its assembling re-
quirement. Finally,the quality defects during the fixing bolts were discussed,and the solvents towards
these defects were given. Dynamic simulation results indicate that the blots can be accurately trans-
ferred into bolt holes and assmbled on connecting rods. Torque and angle experiments show that the

distortion of bolts during the assembling process can judge whether the axis force of bolts can satisfy
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the requirements and can determine the assembling techniques of control torque for connecting rods.

This paper provides a reliable basis for the design of the assembling bolt machines and the research of

the FS connecting rod techniques.

Key words: connecting rod;fracture splitting; assembling bolts; Dynamics Simulation; Torque/angle

method; Fracture splitting quality
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Fig. 1 Sketch of automatic transferring bolt system
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(b) Model of FS connecting rod and bolt for a particular car
2 ADAMS 7RI
Fig. 2 ADAMS model

3 IAHFHA

3.1 RBEES

(1) JLAiT A

o UG Z4EE SRR B30 o UG BT
A MSC. ADAMS # {4t ,

(2) i 2938 K 3K 5l
N I8 3 Bl 3 2 A B R 2 &R E

3 B il in i 5K Bl 32 A T £k 0K g A% Bl K
A1, % FH step(timest, sy st 520 ) BREX 58 BN 32 2
T i 3% 5l 5 G 0 Y e s K Sl A ke e T KA
BRGS0 Y L IS B IR B A Ay B R
BT 35 P AT A1 B T3 Tl T

(3) it o 481y S 4% fih

L R A 2B T L DR 5 e I v s A 0 LR
AR 7 AR 0 D0 o A8 SO 0 36 2804 Q8 e
F 8 G AE 0, AR b o a8 AR SURE T
FAHE s 5% B e AR s A T o [R) P i A
WA 5 A A 1 2Z ] it n solid to solid 4% fiik
J3H s N 2 S K A IS 1 ADAMS R 4 ]
2() 7w,
3.2 BRERIEFE

WA 2 T 3 P A T R 3R A S MR AR ke T
RS T FE L T AR BIL R 5 IR A 2 CAT: 55 1 AT
AT« 43 A7 26 P 2o 8 o B A 1) 22 S 0L
3.2.1 EmEatAziE g

PURBEHE R o AP IR AL P D RS S
SRR 11 T 1) ALY 0 R R R S bR g 5

NI Hg

Jaziul



BT

FRER I L 45 SR 1 AT IR AR R AL IR (¥ 3l Ty 2407 31 K i 1589

T LAY [ T A5 i 0, B0 30 P g Y J3E A 0 1 33
S ALY B PG 2R B AT R SCAL O R IR
DAL I 07 8% 1 3 1) 2B B 1R JEE o A SR A R A 7
07 B L B 20 E K T I HLA A R 2 mm R i )
HUAE MLAR B 05 B4 58 o S 1 LA R R 2 mm,
TE 58 BIX — 2035 1 S Aty L. 49 BRRE AL RE A 52 A

IR AR BT 45
3.2.2 ¥ By A

BOE T E (8] 2 5 s, ff A2 BR O 200 step,
HEAJG A FEAEH S I A5 B Y 0 ELECE A 3
B .

3 000.0

2 500.0
£ 2000.0t i f
—_Eb 1500.0——tb—oA—F 1 L SH | -
5 ==bolt].CM_Position Mag|~ ]
S 1000.0— _ h:inz(‘m_m:h:?»: M:i:_ TR Y [

S000—TF—7T—T1 T T
0.0 ’
0.0 1.0 2.0 3.0 4.0 5.0

Analysis:Last_Run ts 2009-08-26 3:05:43

(a) 1242 B RS i 2k

(a) Curves for displacement of bolts

1 000.0
=bolt] CM_Position.Z |~ i 1 1
500.0 H{ = bolt1. CM_Position 2|+ a 1
£ 0.0
=
2 -500.0}
L]
=
-1 000.0F
-1 500. 4
%_0 1.0 2.0 3.0 4.0 5.0
Analysis:Last_Run tls 2009-08-26 13:05:43

(b) 88 Z i {31 B 78 1 Hh 2%

(b) Curves for displacement of bolts towards Z orientation
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(c¢) Curves for displacement of bolts towards Z orien-

tation while entering into threaded holes
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(d) Curves for velocity of bolts
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Fig. 3 Simulation data during assembling bolt process
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