536 155 5 #A fig )| v i} T i Vol. 36 ,No. 5
2021 &" 5 )EJ JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER May ,2()2 1

AL AR 6 204 B B B0 PR R 1 T R R 5

%%m,ﬂi %s{q%ﬁ%:%":\g‘&
(BT RAF¥ AF5EARBAFR, KT EL 710072)

B EAEEFRRE G, L RRE S KRR AN BRER T TR AR EEAD LT AL
FHAEEMA . AT RACEEFE AR ERA AR EH A EAG G H AT L, L THME R P
WEM IR FHELGRERAAFEHAMAET, KA KiSSsoft #7= ABAQUS 45 A sk 4427 L sy 2 MR 69 5F
HOESEAT T 30E, M A U] AL R 48 1.5:1 60 0b bl oot S G AR B h B b R KA 5
BBA - RXEBH LS BN A RERF £ P H%HD 1.5 mERTHEHED LS,

% W KIUEB G E L SR A R AR

hE 425 . TH132. 4] TERARIRAG A DOI;10. 16146/j. enki. rndlge. 2021. 05. 009

(Sl AR, 56 25, s, 5 . AR 5 1% sl B Bl ae M T Bk mr o [ ], #ARESh J) 42,2021 ,36(5) .55 -
60. YANG Zi-long, ZHANG Duo, HE Xin-dang, et al. Design method for the simulation parts of ship gear drive shaft] J]. Journal of Engineer-
ing for Thermal Energy and Power,2021,36(5) :55 - 60.

Design Method for the Simulation Parts of Ship Gear Drive Shaft

YANG Zi-long ,ZHANG Duo, HE Xin-dang, DONG Si-chen
(School of Mechanics, Civil Engineering and Architecture , Northwestern Polytechnical University, Xi'an, China, Post Code:710072)

Abstract: In the actual test implementation process,subject to conditions such as test site, test cost,and
test load, it is extremely difficult to implement large-scale heavy-duty transmission test. In order to simplify
the test conditions and reduce the test cost,this paper uses the gear shaft of a large heavy-duty transmis-
sion device as the research object. Based on the dimensional analysis method of similarity theory, the simi-
larity criterion of the maximum stress and deformation of the gear shaft is derived. KISSsoft and ABAQUS
simulation software are used 1o verify the equivalence of its physical properties. The analysis results show
that when the model size is scaled according to 1.5: 1, the similarity criteria for the stress concentration
and the maximum stress of the model after scaling are consistent with the original model, and the maxi-
mum deformation scaling is 1.5 times as follows :the concentrated force on the original model is scaled by
1.5% ,and the torque and bending moment are scaled by 1.5°.

Key words: large-scale heavy-duty transmission, gear drive shaft,similarity principle ,model test
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Tab. 2 Comparison of stress between the

original model and the scaled model
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simulation parts of the drive shaft

3.3 fRMER S RRBIRHE S RO

M ABAQUS 5 R [ 0] LU 3], 4§l de KON )
HBTE U e 5 e I L B Al A Ak, ELJSE S ANz
BT AR . Bl y ik BAREGE R than 3

B o
®3ELURE R AR R ST 45 R AT L

Tab. 3 Comparison of equivalent verification results

between similar model and original model
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