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Abstract

Due to the continuous increase of output, the gear in the drafting mechanism of the spinning frame
is damaged by excessive wear. The distribution of gear Mises stress and intermediate shaft angle
was studied by finite element analysis regarding draft mechanism. The results of analysis indi-
cated that mainly due to the lower bending stiffness of the intermediate shaft, gear 3 generates a
larger Mises stress. By optimizing the structure of the draft mechanism, the bending stiffness of
the intermediate shaft was increased; the rotation angle of the intermediate shaft was reduced;
and the Mises stress of gear 3 was greatly reduced. This study is of guiding significance to the de-
sign and application of draft mechanism.
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Wik H 5y 16MnCr5, Ay 2.1 x 10° MPa. JHFAEL A 0.3, JEIRSESE Jy 635 MPa; Bifi. )5k
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Figure 1. Three-dimensional model of the drafting mechanism
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Table 1. Gear parameters

* 1 ARBH

ik 1 ik 2 ik 3 ikt 4
i 27 37 37 27
EE) 2 2 2 2
e £ 15 15 15 15
AT RHL 0.5 0.1 0 0.6
Epapih 20 20 20 20

2.2. FE LR EE

JREJEE 138 PSR R AR AR DL L, R 2 G = MRAE AR AL L, BR A SLAL B E 9
HIER e R e )l 3 Al R R RS R A, R AROE AL W E N B iR 1 S5kt 2. Yike 3
Mhi%E 4 2 (BB EOVIERNERS,; WM A E D 200 Nm HEES N, T 4 o i O JA 1 S A8 24
Ao

3. WH&EGRSH

P 2 SAHIAEAE 200 Nm B, 0056 1. 006 2. Ui%e 3 RG4S 4 (1) Mises N 140 A B, MFE 2 Wl
1 5K Mises 7724 558.38 MPa, i 2 {15 K Mises M. /724 571.74 MPa, k%t 1 Fli%e 2 ff] Mises
e B, BLK Mises B /135/F 16MnCr5 (1) i IR5ESE s 1% 3 18K Mises 712 752.43 MPa,
KT 16MnCr5 (1 R58E, IG5 s o KA 6% 4 BI5HK Mises M. 7724 611.29 MPa, /T
16MNCr5 [ Al 5, (R AR b e IR 5 . DU/ UG FE 1Y Mises B 35 3R B A 26 M KA N /0N 4 43 A
M, HIRA: e 1 e ISR A\, (AR 1 ANGES 2 B ImE S T IR A, TiEe 3 T %
BAE R AME B, SEONR 3 PR IREE, BUEEE 3 UGS 4 A MIME A B AN A E
FTEL.

DOI: 10.12677/iae.2019.72014 100 INE SR &S


https://doi.org/10.12677/iae.2019.72014

558.38 Max 571.74 Max
518.5 530.91
478.62 1 490.07
— 43873 —{ 449.23
| 398.85 — 408.4
L 35897 | 367.56
- 319.09 et 72
{ 285.88
H ggg; 1 24505
199.45 —{ 204.21
] . -1 163.37
| 15956 — 122.54
i 81.7
40.863
0.025719 Min
(@) HiFe 1 (b) %t 2
611.29 Max
567.63

523.97
480.3

436.64
392.98
349.32
305.66
261.99

0.043932 Min

[ A EEEEN |

(c) vi%t 3 (d) % 4

Figure 2. Gear stress distribution
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Figure 3. The maximum Mises stress curve of the gear
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Figure 4. Gear 3 destruction diagram

4. 5% 3 WIRE

Kl 5 Ayria i e A th 42 1, I B A b (AR A M AR A 2k, g BT iR 3 BRI R AL
LS F e IR B A B, Se IR B R O, E A AL # ), e i B oK % £ 4 0.0015
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Figure 5. The curve of the intermediate shaft angle change
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Figure 6. The intermediate shaft structure modification diagram
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B 7 ARACHT G IR 0 L ], B 1 U0Ee 1, U5%E 24 1% 3 FIURHE 4 FRAKET . 5 R AR Al 28
M7 FTRLE el o R R R S5 4G, DA R I K Mises 82 7735 i AR BSOR IR BE RIS, D 3
1) Mises ¥ 7] Hi 752.43 MPa [#1[{ )y 579.2 MPa, F#lEik 23.02%, %t 4 1) Mises ¥ /] H 611.29 MPa F#1i%
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Table 2. Gear stress meter
2. A%
AL HT/MPa Ak JEIMPa E S IEpid
w1 558.38 440.02 21.20%
Tkt 2 571.74 458.28 19.84%
Tkt 3 752.43 579.2 23.02%
Wt 4 611.29 522.05 14.60%
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Figure 8. The comparison of the intermediate shaft angle
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