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The Influence of The Inner Sleeve on The Pre—tightening Force of The Pre—

tightening Tooth Connection Joint
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Abstract  In order to study the influence law of the inner sleeve material properties and geometric dimensions on
the pre—tightening force, this paper firstly studied the influence law of different inner sleeve material and wall thickness
on the pre—tightening force through experiments. Then, the numerical model of the joint pre—tightening force was
established by the finite element software ANSYS, the simulation results were in good agreement with the experimental
values, and the experimental phenomena were analyzed by the finite element. The results show that under the same
extrusion amount, the higher the joint wall thickness, the higher pre—tightening force generated; for the inner sleeve joint
of plastic material, when the external extrusion amount exceeds a certain value, the plastic material completely enters
plasticity and deforms increase, but the stress value no longer increases significantly, and the pre—tightening force tends
to be stable ; for the inner sleeve joint of elastic material , the elastic material stress has been increasing linearly with the
strain, so the pre—tightening force continues to increase with the increase of the extrusion amount.
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Fig. 1 Schematic diagram of force transmission mechanism of
pre—tightening tooth connection
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Tab.1 Joint material parameters

g s HPHAF R /GPa EL/N 54 Jit IR 58 B /M Pa
£=8.8 v, =0.26
ZEREAE E =90 v,=0.26 -
E=8.8 v, =02
iy 206 v=0.3 345
WHEE 68 v=0.32 243
E=14.4 v, =03
WRLT s E =128 v, =0.2 -
E=144 v, =03
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Fig. 2 Dimension drawing of connector
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Tab.2 Test grouping of joints"

KI5 WER  NEME  FEE A

(D-M-W-E) A JEE/mm /mm AE
104-A-8-0.13 A4 8 0.13 2
104-A-8-0.2 ik 8 0.2 2
104-A-8-0.4 a4 8 0.4 2
104-S-8-0.05 kil 8 0.05 2
104-S-8-0.1 # 8 0.1 2
104-S-8-0.2 Bl 8 0.2 2
104-S-8-0.3 i 8 0.3 2
104-C-8-0.07 TR ET 4 8 0.07 2
104-C-8-0.1 LT 4 8 0.1 2
104-C-8-0.15 TR AT 4 8 0.15 2
104-C-8-0.3 TRET 4 8 0.2 2
104-A-8-0.2 e R 8 0.2 2
104-A-10-0.2 WBEa 10 0.2 2
104-A-13.5-0.2 a4 13.5 0.2 2
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s M-k NE R R (A-158, S-0, C-RRET4E) s W3k Y
BT R BE IR s E-TE 4 Sk S BRI PR 55 1 ek
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Fig. 4 Schematic diagram of strain gauge layout
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Tab.3 Corresponding values of squeeze amount, hoop strain

and ultimate bearing capacity of different inner sleeve materials

BRI PR SPEIRER

R4 R4S _
A4 Sl mm 100 RSN
104-A-8-0.07  0.07 1940 2829
AdlEA L) 104-A-8-0.13 013 3756 57.9
EE SN 104-A—8-0.2 02 6344 6401
104-A-8-04 04 13874  81.68
104-S-8-0.05  0.05 1222 51.2
BRI A 104-5-8-0.1 0.1 2631 90.7
ek 104-S-8-0.2 02 6445  96.78
104-5-8-0.3 03 10023  100.51
104-C-8-0.07  0.07 2045 50.42
CHBL ML 104-C-8-0.1 0.1 3004  72.99
[EE=S 104-C-8-0.15 015 4227  107.15
104-C-8-02 02 5816  143.52
104-A-8-0.2 02 6344 6401
D4 B
o \[E]k L ueaci002 02 6752 8678
AaNEREk
104-A-13.5-02 02 7353 11227
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Fig.5 The relationship between the amount of extrusion of

different inner sleeve materials and the hoop strain
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Fig. 6 Relationship between wall thickness of different inner

sleeves and hoop strain
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Fig.7 The relationship between squeeze amount and compres-

sive bearing capacity of different inner sleeve materials
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Fig. 8 The relationship between the wall thickness of the aluminum

alloy inner sleeve and the compressive bearing capacity
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Fig. 11  Finite element model of joint extrusion
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Fig. 12 Circumferential strain cloud diagram of steel inner
sleeve joint
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Tab.4 Comparison of numerical simulation strain and
actual measured values

DESE) Bk B A S i AE 2
ok /mm N 7AE/107 /10°° 1%
A6 4 0.2 6458 6 344 1.7
B 0.2 6427 6 445 0.2

T4t 0.2 5848 5816 0.5

i B3GR A PUE B, 7R R — B R R T R
ANTR] B A R AR BR 7R 3Ty (SR ) AR 22 B0
IR H =R N E R AR BB i 0. 2.0, 3 mm
IS A BPRME 15 A0 3 Ja 2 faT 18] A9 5 1f1 1E 1% 77 (R

35 —



B01), S s . R AE T LU B, A R Y
BEHA &, AR AR A fa] 2% 3k A BR 7R 2877 19 AN (]
FEEE SR LR IR A RKRZER . Wi
Ho i A BR T nl UK B, Bl BF TR i A 5, ik
T 2 P 2 4 Sk S T [ 14 TS 7 8 7 R R O e
G 4, IF AR SRR e e N B 4k
7 A TSR A L 53 SRR AR T A
ik £ 2 N 18 A8 B BF s 2 1 ] LAFRAT B K A 7K
2
x5 ARFEETTEAER L

Tab.5 Comparison of pre—tightening force values under
different extrusion amounts
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Fig. 13 Schematic diagram of joint transverse section data

extraction node
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Fig. 14  The distribution of the 0. 2 mm hoop strain of the joint

with the radial radius
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