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THE CONTACT FINITE ELEMENT ANALYSIS OF SUPPORT STRUCTURE
OF LARGE-SCALE ROTARY KILN WITH MULTI-SUPPORTING
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2. Mechanical engineering department, Henan polytechnic university, Jiaozuo, Henan 454000, China)

Abstract: Rotary kiln is a key equipment in the production of metallurgy, cement and refractory material. It is a
statically indeterminate system with overload, large torque and multi-supporting. Because of axis line deflection
and asymmetric load distribution of rotary kiln, the support parts may break, spall, or erode due to the induced
overlarge contact stresses. Based on Hertz contact theory and the linear relation between load distribution and
axis line deflection, the relational expression between contact stresses of supporting system and axis line
deflection is derived. The contact problem of some support structure is solved with the finite element method, and
contact areas and contact distortion/stress are obtained. The analysis results are consistent with practical
production, which can provide effective theoretical guidance for adjusting rotary kiln into best operation state.

Key word: large-scale with multi-supporting; contact stress; finite element analysis; axis line deflection;

support structure

[ 72 R KUE S KPR R iR APPSR . [lea— B IL T, KAH
B, PRPEME. mActisfgixeed = ilkie K, SOKAECN 4 B5~9 #4, 2P KA.

WA E 1 2005-01-20; & H I 2005-04-21

BEETH: WA AAREEES(051320012); 1R A HUE T E AURMIHTRI(03A052): 1R 4 BHE BT H (05CK3034)

YEZ TS #2222 2(1969), Y5, WIFGWIRIN, 2%, WL, BERNFENMI %, RN GETAAB, HUCRG )& s 5 4eh R U i 4 i
B 12 W1 7 T A 9 (E-mail:hnkjdx1xj@163.com);
WECF(1981), 2z, IR, Wi, IEHUAKSD ) S RO i 4% a8 W s T O 5
TAR(1952), W, WALRAEEN, B, Wit JirRHEEBE R, NSRRI R SRR S A LD TR T A
XENR(1962), Y5, WIRGHAEIN, Hd%, WL, WIRERHECRHIRE) . shili G WiE R T R RO B, bz %
AV GBI



110 T 1%

I

LSRN EBAT R G, a1 .
[ A 7 A A SR A 22 AT A FE R AR P8 4L,
R SOREPIHER L, FER M0 5 T E 7 1K 30°
KA M A AEBATH, ARSI
PR N, 2% SOR SR SE s AT (K[ 5 o ANAE
—HE& L, SR ECANY o i TR [
wisira R A, s 2 £ 10mm I,
PRI 28400 3 %, FLRe L SORIE D29k 1
Ao SR 43 AN 39 B 3 R 43 SRR Al Y )
WK, SEETR SRR AR B . VA A
B, HHESE WXL SR ] SR ATE .
TS B 2 A SO AR B AT 7 BEAN I IS D0 T SR 44
Pefih )y SRS ZE IR AR L BEARAERE A A TR S0k
FRAE AT N g AR 3 e SORER AT (VI 9G 16 5 $ A B
X B AR el 5 FEAE AN I8 5] E - DA% Bl D R A
R RIB AR, QRIERE R e, ESE AR E

R,
A L SR
- 1 ]
Al

K1 KB SOk e 7 2 ) i P
Fig.1 The sketch of large-scale rotary kiln with
multi-supporting
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Fig.2 Hertz contact of roller and wheel
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Fig.3 Sketch of cosine pressure distribution of roller
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Fig.4 Finite element model of support structure
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Fig.5 Contact distortion /stress results of support structure
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Fig.7 The curve of stress distribution of roller
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