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Stress Analysis and Structural Optimization of Drying
Cylinder Based on ANSYS

XU Zujin, JI Siyuan,SU Wenxian

(Institute of Chemical Process & Machinery, University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract ; Aiming at the problem that the structural discontinuity area of high-pressure cast iron dryer is easy to break

and fracture in the actual working process, the stress analysis of the whole cylinder was proposed by using the finite

element software ANSYS. It was figured out that the maximum stress intensity of the dryer cylinder was located at the

hub and the joint of the cylinder head. The finite element analysis was carried out by increasing the radius of the

transition fillet at the joint between the hub and the cylinder head. The results show that this method can effectively

reduce the maximum stress in the discontinuous area of the dryer connection, meet the requirements of the stress

intensity of the dryer and improve the safety performance of the dryer.

Keywords : papermaking machinery ; cast iron dryer; FEA (finite element analysis) ; ANSYS

PR 1 20 7 v M AR5 9 A R el 1 e
Tt B ERER > 1B LA i AN
it it 78 73 T DA A5 R 0 i = 0 0 000 i, G 4B A
ML w5 A AFLIF HEC AL, S50 52 1 e AR 2%,
PR S 57— o ] B S8 A BROC BT T ok 45
BB e k) BT AR T A
i RS20 WO BE AN IR T, — SR RN AN 52 1Y X Sk EE
B oy BT 2R 58 IR AL, 3 JRE 9 TG 1 22 4 ) 1
PESS L ST R R, R A BB T R d
555 MW ST 56 % ML PR Ty i S e, B SO 5l
A A BT o P R AR AR O PR A R
U R iR T MANTIE LIPS 20/ i E
WX T SERMEET , N7 G B DX A e L S

s B #7:2018-10-06 ; & [E] B #7 :2019-01-08

FARIRAEAL (T A FLAL A BRAT LR 6T 5 5 il 2 0Bk
Abo FEHVIEAEH 3 660 mm BritE Sy 0.8 MPa
THEEZ Oy 181 C i BEELVE N WFIE XS 4, Rk HIA FR T
ANSYS %4, I #¢ JB 4732—1995 (2005 4E#fiIN) 5
QB/T 2556—2008 3 AL H 5 B ML L BB g ) Hh
55 5.9 ZP B ESRAEAT RN ) i R S . Tl
T N R I AT 25 A A AL BT, (AT HE T Y
SRR 36 AR ) 5 B SR, T S 4 e LT A BT 4
f—ENSE M.
1 ARTEEHE
1.1 HigEE

DR LA B A IR T PHAR R i 4RO PR 2
A, MEET R S S @3 660 mm x4 300 mm x5 190 mm,

FE—EFEB N ARMLIE(1994) ,J, T VESE BRI , EETFETT 10 NS5 S5 . E-mail : zujin1001usst_edu@ 163. com



[RR - 22]

A, 55 BT ANSYS BYREIN 94T S E5H1E1L £ 95

ST | TeA% IR CAD EAUMSE R T 5045
BER . MELINME R D3 660 mm, g 55 4 300 mm,
BUEE i 5 190 mm, BEJE S 65 mm; P L N 2N
&1 060 mm , BEJF R 90 mm , & {48 5 T 5530 1 12 2% 18 A
P W22 N 100 mm,, MRS LA Ky K 2 i ELAT Bk
X B A AR s B S M AT AT 20 BT 2 43 B A
AT BROC /AT

1) EARBOR ARG LS. RGBSR, &
BRI BOCH: 174 BRI (DL 1) o A FROCHEARLR ] — 48
T LT 558 7 AR T A 25 40 SR 4 i 42

2) NFLIFFLAE R A5G A AL AL 55, A AR F =
SRR (WL 2) o

—
0.000 0.750 1.500 2.250 3.000

Bl R

Figure 1 Main body model
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Figure 2 Manhole opening model
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Figure 3 Mesh layout of main body
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Figure 4 Mesh layout of manhole openings model
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Equivalent bolt force calculation results

Table 1
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215 S RUEK
N J£0.96 MPa
22 558 7135.68 MPa

23 SEEAIEH: 7135.55 MPa

Yi
4

[4l9L 2 2044 i £1-0.420 3 MPa) X

m

1
0.00 0.75 1.50 2.25 3.00

AS FHRBHEIRFHTE
Figure 5 Sketch of boundary condition for
main body model
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Figure 6 Sketch of boundary condition for
manhole opening model
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Figure 7 Stress intensity distribution

diagram of main body model
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Figure 8 Stress intensity distribution
diagram of manhole opening model
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Figure 9  Stress intensity distribution

caused by fillet radius

XM, FRR, . AR R R AR [T ]. A K
2012,31(1):15 - 18.
MRz AR EEFNBE RN I]. PERM R LS 4,
1990(5) :55 - 56.
K EERE AOE A THRTBEEEEMN 2] 7B
¥ 4% ,2014 ,33(1) 140 —44.
B BB NI S AR T AN C. dbat: 7 B4
24 2015:408 —412.
KEEEA RIC ERIBERERART OIS BEITFE
[J]. % T#HL#,2008,26(1) :112.
FER W, F2E,F AAGEHEAREAR TN E
M. B % = Tk K554 ,2014(2) :130 - 131.
FE R T LB A 4. AR 9 408 B BOR & 2R QB2551—
2008[S]. bt & E % T b i ,2008.

HOE R T B A S AU R 4RO AR L€ QB/
T2556—2008[ S]. 4t 7 : ¥ El 4 T dr 1 i+ ,2008.



