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Design Method for Multi-layer Interference Fit
WANG Jian-mei ,KANG Jian-feng ,TAO De-feng ,HUANG Xun-jie ,TANG Liang

(Heavy Machinery Eng. Research Center of Education Ministry , Taiyuan Univ. of Sci. and Technol. , Taiyuan 030024, China)
Abstract : In order to improve the performances and work reliability of the multi-layer interference connection parts, based on traditional
design methods, an improved design method was given. In accordance with the order from the inside to the outside, thick-wall cylinder
theory and the Lame equation were used to calculate the pressure and interference fit amount of spindle-to-bushing contact surface. The
checking method of the bushing was used to calculate the bushing-to-inner ring contact surface,and the inner-ring stress analysis method
was used to calculate the inner-to-outer ring contact surface. Compared with traditional design method,the proposed method fully takes
into the consideration of the influences of various design parameters,and the calculated results coincide with the actual simulation re-
sults, the error is smaller and the accuracy is higher. Ultimately , the test was also designed to verify whether the shrink disk could bear

the load or not during the actual operation, and the results showed that it could meet the requirements of given loadcase.
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Fig. 1 Structure of shrink disk
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Fig.2 Stress analysis of inner ring
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Influence of with different friction coefficients
on the pressure contact surface
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Fig.4 Influence of different fit clearances on the pres-

sure of contact surface
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Tab. 2 Calculated pressure of the respective contact sur-

faces of different methods
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Tab.1 Basic parameters of shrink disk
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Tab.3 Relative error of different calculated methods for

pressure of the respective contact surfaces
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Fig.5 Stress cloud of various parts for shrink disk
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Fig.7 Test bench of the shrink disk
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Tab.4 Static torque detection data
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0.7T, 31 31 0.6 3
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0.97, 40 40 2.5 3
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1.37, 50 50 2.9 3

W AL BUE ISR Ty = 2800 kN« m, L1,
4 & &

D) FETAEGE T kg il 1 —FoB i 2 2 2o
BRSO Bk, ZOTE SRSk
BUERHIT AT RS R T T L, 4521 3R ] AR
SO ARG T A e, S B AR T
ZERB R LA & TR 25/ HAS BE Ry, SN A
A LRBRBITHESKR,

2) 2k H Abaqus/Explicit £ F 18 2 JZ i 4 Bk
FEAE MO, ok 28 4 ik iy s 5 30 i ) 2 AN B2 A
It HAE IS AFAEN 3 B v, W ) R o s ) 18 T
BT, 0 TG T b A XA BR T AR O vk
RS AR

3) FET PRI &, ) 3Rl — 2 LR,
SRR, B A RE 8 Tl 2 2 PRz Bl A h R 2 1Y)
AT
S 3Lk
[1]Zhang Y, Mcclain B, Fang X D. Design of interference fits

via finite element method[ J ]. International Journal of Me-
chanical Sciences,2000,42(9) ;1835 - 1850.

[2] Feng Qiuhong, Liu Quankun, Hu Longfei. Structural design
of flat extrusion container based on multi-objective optimiza-
tion[ J]. China Mechanical Engineering, 2006, 17 (17 ) :
1850 — 1853. [ MRKLL, X4, ) Je K. 36T 2 HARfife
A 5% I T A BT [T ] P E LM T 42 ,2006,17(17) -
1850 - 1853. ]

[3]Teng Ruijing,Zhang Yubin,Zhou Xiaojun, et al. Mechanical
properties and design method of cylindrical interference fit
[J7]. Journal of Mechanical Engineering,2012,48(13) ;160
- 166. [ g, iAok, R 4s, %, 180T 1 o 28 7% 4
JIZE R R i (D] MU AR 24k ,2012,48 (13)
160 - 166. |

[4] Chen Lian. Study on reliability design method for interfer-
ence fit[ J]. China Mechanical Engineering,2005,16(1) .
28 - 32. [ ki, i IR P SE B [T ] P AL
T.#2,2005,16(1) ;28 -32. ]

[ 5 ]Liu Baoging, Dong Huimin. Research on the interference as-
sembly based on surface digital model[ J]. China Mechani-
cal Engineering,2009,20 (8) :941 —945. [ X| £ fX, & &
. LT ot AR R Y S R R ST LD ] b R B T
#£,2009,20(8) ;941 —945. ]

[6] Croccolo D,De Agostinis M, Vincenzi N. Static and dynamic
strength evaluation of interference fit and adhesively bonded
cylindrical joints [ J]. International Journal of Adhesion &
Adhesives,2010,30(5) :359 -366.

(7 ] B AU Tl blh 2, R B ML 16 ) 9 5 2% 0 22
FAIHUBARIEL M ] . BB = B R, 2007.

[8] Mascle C, Balazinski M, Mhenni A B. Effect of roughness
and interference on torque capacity of a shrink fitted[ J]. In-
ternational Journal of Advanced Manufacturing System,
2011,13(1) 143 - 158.

[9]Zhang H W, Liao A H, Wu C H. Numerical simulation of
contact problems in vane machinery by a parametric quad-
ratic programming method[ J]. Archive of Applied Mechan-
ics,2007,77(6) :421 —437.

[10] Truman C E,Booker J D. Analysis of a shrink-fit failure on
a gear hub shaft assembly[ J]. Engineering Failure Analy-
sis,2007,14(4) :557 - 572.

[11]Shu Tonglin, Miao Dehua, Wu Ying. Thecalculation on as-
sembly pressure and problem of strength for structures of in-
terference fit with ledge[ J]. Engineering Mechanics,1991,8
(2) :81 =89 [P [AIbK, i flte , iBE. HAT HMisg ) 1o 22
P Al R 2R IC TR o 3 3 S sl R () ] TR e
1991,8(2) :81 -89. ]

[ 12 ]Miao Dehua, Shu Tonglin,Zhang Dongjun. The study of th-
eassembly stresses over and above field of the lame problem
for interference fit construction[ J |. Engineering Mechanics,
1994, 11(1) :45 - 51. [ i flAE 67 RIAK, sk R IR, AEHit
[F) R 8 T S AR R C N I I WF ST [0 ] AR %%,
1994,11(1) .45 -51. ]

[13] Wei Yangang. Research on stress analysis and contacting
edge effect for interference fit joint of hub[ J]. Jourmal of
Machine Design,2004,21 (1) :36 - 39. [ ZR #E K. fh 3
TLERERIY N 7 43 A R0 A 2 80N [T ] HLAR R i,
2004,21(1) :36 -39. ]

(e #=AI)



