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Structural Optimization Design for Steel Yankee Flat Cover Dryer

WANG Xiaojing, HE Xiaohua

(School of Mechanical and Power Engineering, Nanjing Tech University , Nanjing 211816, China)

Abstract : In order to realize the lightweight design of Yankee dryer, based on finite element analysis of the ¢J3 680 mm

x3 120 mm steel Yankee flat cover dryer, structure parameters which have great effects on the stress intensity of the

dryer were obtained. On this basis, optimization design of the dryer structure was made with zero-order and first-order

optimization methods. The optimization results shows that the optimization effect is obvious, and reaches the goal of

reducing the weight and saving cost. Meanwhile it provides references for the structural optimization design of dryer cover

flat steel.
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Figure 1 ~ Geometric structure of dryer
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Table 1 Initial parameter table of analytical structure
mm
R, R, R, R, R; R, R, Ry

80 720 90 920 40 1840 205 1 300

R9 RIO Tl TZ T3 L 1 L2 D 1

100 220 85 30 25 2 320 830 680
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w1 EAR R T RS 2 R
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Table 2 Material property parameters

FHEE VERIRLJS S, /MPa SipEREE E/GPa AL
Q345R 156 192 0.3
16Mnlll 153 192 0.3
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Figure 2 Grid diagram of dryer
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Figure 3 Global tresca stress contour with

initial parameter of dryer

2 MERALIRIT

KT ANSYS BRAF X G a5 Mgt A A se it , 7e it
MBI Z R, 75 200 Bt A2 & RS H
PR BRI 7 1%



B TH# Light Industry Machinery

2015 FESES A

NODAL SOLUTION
nnnnn

1373476 11.895
6.1

17.655

B4 4hkéy Tresca B H=H
Figure 4  Global tresca stress

contour of spindle head
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Figure 5 Relationship between maximum
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equivalent stress of S and T
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Figure 6 Relationship between maximum

equivalent stress of S and T,
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Figure 7 Relationship between maximum

equivalent stress of S and R,
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Figure 8 Relationship between maximum

equivalent stress of S and R,
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Table 3 Range of design variables mm
BTG T, T, R, R,
TR 30 10 30 400
TRR 90 35 100 750
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Figure 9  Path diagram of dangerous section
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Table 4 Range of state variables MPa
REAE Sy S, S5 Sy Ss S
R 0.0 0.0 0.0 0.0 0.0 0.0
TR 234.0 234.0 229.5 229.5 234.0 156.0
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Table 5 Numerical comparison before and after optimal design variables mm
T, T, R, R,

A 0 — 0 _ Eh —r Eh i
AL AT 85.000 85.000 30.000 30.000 80.000 80.000 720. 000 720. 000
Ak 47.119 41.992 12.171 24.299 98.875 73.359 549.880 683.417
R4 J5 47.000 42.000 12.000 24.000 99.000 73.000 550. 000 683. 000
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Table 6  Stress intensity assessment after rounded MPa
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N AL 76.97  82.78 234.0 114.2 120.90 468
sk 48.36 37.01 229.5 100.7 87.15 459
55 63.17 53.74 234.0 252.7 254.80 468
AR 58.96 50.69 234.0 219.7 232.20 468
ISENAG 153.10 69. 04 234.0 171.7 102.10 468
5-5 16.01 12.37 156 139.0 155.90 234.0
6-6 132.30 56.74 156 132.6 56.97 234.0
3) AR Y MR PEA T, e e I F I 5 v
2 FLALTT AL ROCR BB BT B, B iR 3 45ig

JEEOR W 5 — B )5 A5 2 B S A A AR D e A
MR EAAS AR A 22 5 BT FB AT R
A ERPETR, Al AN I 2 A8 i A AAL o BEXT LGS

1) 3@ i x4 47 v P s B AEAA  Ar i 7
REpS peSARAT vy oat SVANDAL I R ERTE S A I[ESE TN
(T#% 14 1)



