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Abstract

Based on the requirements of snow clearance in cold regions such as northeast region in China, a
new type of small portable snow blower is developed. Spindle is the key part of snow cleaning
machine, and its strength and stiffness directly affect the working of the main machine. In this pa-
per, the main parameters of the spindle are determined according to the requirements of the work
of the snow cleaning machine and the design theory of the shaft. Then the three-dimensional
model of the spindle is established by using PRO/Engineer. Finally, the static analysis and modal
analysis of the spindle are carried out with ANSYS.
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1. 5|8

ERERIBR, AEEEHE, BETREA, WELELNES, 203 NHTHEE, &
RASEIGIE, HESSTESBEMN. AT K% T B0 95 2

REGES RECE T F B[] 2], (52, XK UGS S K 2 5 A, Tk,
Rk, B FUER 5 RELER, ETEMSE ORI EE, AR R ko A, U,
AT REAE RS s T RR, IR IR . BT O BE R I, A L EE R MR (X,
NP, T L, R P N ORI AS I NAT B, TS L B A M SR AT T o 22 46 A i
R ANHEAT S5 FE, TAS SO AT A AT R AE . TN EE I35 S UL B R MR b (A
ANAHEAE B SRS Ao T S5 HUR SR P 7 Bk, A AR o 2B T s i
e /INRL T LB FT ARG, FoATT AT AR A i e N TETAR P 25 1 A, ZE AR IR ik SR A 0%
SRR, SR RGEITES, A KRNI S TR AT LT S LR R, 5 I
Ay, AR BRSSO R R, R Il R G B

A A NEE S TR EE B, TAERDE TR S, DALl o A B S
BURI TR YRR . ACCER R R BEATHE T 0T SRR, JF SR ANSYS S FhBEAT #5125 4047 5 s
SIT, T 437 M/ INFE (G 485 75 5 LA 0 2 78 TR 0 1 AR i

2. EHSHT

B, #ATRIRI M N SE SR ENH T 5 G G T R R4 R IRE
S ISR R8T, BT RS AR TR A IRAS, MR B v, T LSRR RS LR PR AR
J1. BARFIERSHTARE, SERERREEN 0.45~0.75 g/em’ FIIEE[3], SEFE KIPUERE /1
i, (HE BB ARE SRR, SRGHE R RS TERE.

Hk, #ATIE TR E : T ANUEHEE TS 1 BB, A bl e & 07
DR] IH o 3 AL ) 7 5 0 5 W L AE 3~5 kmvh 2 [B) (BB AT T FE 20N vy = 0.8~1.4 m/s).

B, AT EMSS R RAOEI /N EE SN E4 R E T TR ER B M, NRIEE
TR, A b fRm, iRl . BB AR R TAER AT DA AR USRS, AT Ak )98 AR AR
M H B, BRKs 32 s e 2SO g5 e, IVERIYIN E T S A2 9 600 mm, R 2 mm;  ARHE TAE
L, HUA A B4 800 mm.

3. EHEE AR
3.1, EH=HEEE
7f Pro/ENGINEER 85, N TEAMZK, fif, DU, 5 EE XS m g aedar

DOI: 10.12677/met.2018.74031 253 b LRE 55 AR


https://doi.org/10.12677/met.2018.74031
http://creativecommons.org/licenses/by/4.0/

LA

AR, Jeike Sk, HHAT RS BRRGEIE, EAR08 600 mm I JRGERERIHIIAE, xR
AT R, Sy 900 mm (LAEKEZ Y 800 mm): #EAT BRI LKL 6], Seredum s
H—NERIBE L, BDRBMNAEY b =20 mm, 125 mm — KIS, EHEES], #2532 LT
FBRDACE, g TR, EFMNIRECOVIER, MATEE 2 mm, SER YRR .

3.2. FHEROFESH

F ANSYS KA 3EAT 7725 0 BT A2 FH SR SRS R 7E [ e AN AR 1 3 mr 7 R I B2, i ¥, g,
AR WERARDT G Z B I G AETE, N1, AR KN S AT S, S5 )
SO T IR 2 AL e A [ S AR ) . BRI AT, T AR B e AR R R — M R, BMERE #R
o AN G AL Py S B I [R) AR AL AR 2808 . — MR, B ANSYS BHTERIES T — PR B2 &
NJUFTHREARL, S50 WE R oK, B=00 WEMEASH MBI, HIE. Ra Wik, 2T
Ko AXHhd, HANRTHINTE Pro/Engineer HFTHIIE FEAR S, BT TIEZR, KirhE N 45
AN, KL 1) BN ANSYS TR T SRS, BT shEI L E A 2). AT RS
R0y, Pt 6 FOREEE . LR 3 G e it I A (a0 1] 3), BRI = EWE 4 8, N EW
5 7RISR ANSYS (4 Mt 5, 15 AR 5l (15 KA A 2.106 x 107 mm, 32 KB /14 8.222 MPa,
AT A BT R

Figure 1. 3D-mode of spindle
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Figure 2. Set up constraints

2. AR

DOI: 10.12677/met.2018.74031 254 Wbk TS H A


https://doi.org/10.12677/met.2018.74031

LA

D: Static Structural
Force

Time: 1.s

2018/3/12 15:25

[ Force: 128.54 N
Components: 0.,0.,128.64 N,

---------------

'''''''''
-------

--------

Ol

0.00 200.00 400.00 (mm) l =
| SE—  SSS—
100.00 300.00

Figure 3. Applied load
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Figure 4. The cloud diagram of deformation
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Figure 5. The cloud diagrams of stress
5. NA=E
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4. EHEN NS

LS 73 Hd T WU R IR DRI, AURIRA R 1 [ A A2 FIR 1Y, X Le 2 45 M 2K 2 BN A 3%
TR EE S, S TRIG L AIER AL R GRS T R ) BEARAR A RS A b, A
i FRAARRE , BN —2H DA S AL AR U ZS 2 BT 438 BT 75 FR 2[4 A AR AR $0 1) 728 380 R B2 Sy o e
Ho, BHRCYEIRE . @SS, TR RIS E G AR EAAmE, RE, LS
HEE . @ SRR A S T] DO e SRR R A s T R RS B ik SRS MM B, i Bl 5
PAS G 55 756 [5]. R BOPIRRE . IR, Jnao MR §REES, SRS, Wil ANSYS 4
Br, BATVFANFHBERL, SRS AT MRS 8E, BT WA IR (an i 6), dsinidi FsctEcnlE 7),
R EINE A E 8). Lil5, 19 H EHIIG S AL E N n = 1297.3 x 60 = 77,838 rpm, MM 75 H] =5 1)
ARSI S, DR n] DG ROB T 38R . e 330 140 1 Y RIZEEIIE 9), E5 2 MiRER
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Figure 6. Set up the grid
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Figure 7. Added boundary conditions
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Mode “7 Frequency [Hz]
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Figure 8. Natural frequency
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Figure 9. The 1st vibration pattern of spindle
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Figure 10. The 2nd vibration pattern of the spindle
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Figure 11. The 3rd vibration pattern of the spindle
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Figure 12. The 4th vibration pattern of spindle
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Figure 13. The 5th vibration pattern of spindle
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