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* The parameters of a cylindrical helical compression spring for a
tooth-inserted clutch are as follows: spring outer diameter D=36mm,
spring wire diameter d=3mm, effective number of coils n=>5, the
spring material 1s carbon spring steel wire (Class C), its og=1570MPa,
[1]=0.565=785MPa, G=82140MPa, the maximum working load
F...x=100N, the nature of load 1s Class II, try to check the strength of
this spring and calculate 1ts maximum deformation A,,. The
maximum working load F,,=100N and the nature of the load 1s II,
try to check the strength of this spring and calculate its maximum
deformation A

max-
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iR (1) EREEEZNIRE
By o4 4F: ¥4 D,=D—d=36—3=33mm
D, 33
e L th C:FZ:?=
4C—1 0.615 4x11—1 0.615
WMERK: K= =
ARG aC—477C Taxii-4 11
L 8CE,,qx 8x11x100
BRKFEH: Tmax =K — MPa = 113x% — 3 MPa = 351.70MPa
€40z = 1570MPa, [t] = 0.56B = 785MPa, G = 82140MPa
B R T e < 7], ¥iZRERE %,
(2) HHEEXREE=

o 8FnaxC?  8X%100x113X5
BRREN Z: Amax = nz;a; ~ T 82140x3

= 1.13

= 21.61mm
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Solution: (1) Check the strength of the spring first

From the known can be obtained: the middle diameter D, =D —d = 36 — 3 = 33mm
. . D, 33
Spinning ratio: C = S =3 =

4C—-1 0615 4x11-1 0.615

Curvature coefficient: g = + = +
4C — 4 C 4x11 -4 11
, 8CE, .y 8x11x100
Maximum stress: Tmax = K MPa = 113X MPa = 351.70MPa
d? TTX 32

It is known that o = 1570MPa, [t] = 0.56B = 785MPa, G = 82140MPa
Clearly T, < [], so this spring is strong enough.

(2) Calculation of maximum deformation

_ 8FuqC®  8x100%x11°x5

maximum deformation: A,,,, = cd = 821a0x3 21.61mm
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. ﬁv@ﬁfm‘ﬁ Vigtts, Cishibaizd = 360mm, ML ERZ dy =
180 mm, A a= 210°, a, = 160°, w548 R ZEEERLK f, = 04,
é’y?{:”"ﬁ Fy, = 180 N, fxl'ﬂ:

(1) SMFHELRMEMAH4ET, = 20N -m B, FTHEA RS K CHIEFH T
2B A L L2

(2) sbif¥id. iz &A% e

As shown in the figure, this is a V-belt drive. The diameter of the driving wheel d; =
360 mm, the diameter of the driven wheel d, = 180 mm, the wrap angle a; =
210°, a, = 160°, the equivalent friction coefficient between the belt and the wheel

fy = 0.4, and the belt tension Fy = 180 N. Question:

(1) When the driven wheel needs to overcome the resistance torque T, = 20 N - m,
what phenomenon will occur when the driving wheel is driven by a sufficiently large
motor?

(2) What are the tensions on the f
tight side and the loose side at this time?
e |/

Lo
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(1) }\}\Wy#/b\@%}ﬂg)&}iiﬂ:' Fz. f %5%%)5}6@&%}%&
. . . o FAEFRLHLA
\'% X . @ AR A
The follower angle 1s expressed in radians:

7.[ llzﬁkﬁ—?@‘@,%
1800

W LR MBI

% # & & /7 : Load Circumferential Force:

2T, 2x20 C B EFTE, TH Fum = 2F0 S = Fy (1-—5)
E, = 4 = 018 = 222.22N - $askmEhw, Ak KBRS F < Fom
MR B 4 : Limit circular force:
efvaz _ 1 p0-4X2.793 _ q
Faim = 2Fom = 2Xx180X S0ax2793 1 1 = 182.5N
A Fy > Fiim, 38 AEITIH
Because F, > Fy;py,, the driving wheel slips.
(2) M. Ky 5 R A
The tension of loose side and tight side are:
o fo2 004x2.793
F, = Fﬂimm = 182.5% S0ax2793 _ ] = 271.25N
F, = Fﬂimefvaz;_1 = 182.5% e°-4><2-i93 3= 88.75N
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) ZP=4kW, #:ifni=1440r/min, 4&3hrki=3.4, & X T4E8h,

Design of a belt conveyor drive system used in the first stage of the ordinary V-belt drive.
It 1s known that the motor power P = 4kW, speed ni = 1440r/min, transmission ratio 1 =

3.4, 8h per day work;

« (1) ZBVHEOFTRFL LY,

Select the belt type of the V-belt and give reasons;

* (2) HERVF T SEafe A RELA DR LGS Aay;

Determine the center distance a and the reference length L of the V-belt and
the wrap angle a on the small pulley.
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Select the belt type of the V-belt and give reasons;
B FIF IR
J%E2;%£§1}3:c1 ~ M Et] E§3 E;-j7 iﬁii}qq /\-2ig o

Based on P.,, n: is chosen as type A from Figure 5-7.

WA %t

TOUR HKy=1.1, BT I

38 VA A A R R A0 e 5 3 I
* 1) #EF T E P, = K,P (kW)
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« (2) EVEHPoEFafe K KELF )RR LN O Aa;

Determine the center distance a and the reference length L of the V-belt and the wrap angle a
on the small pulley.

MG IR A Rdg . ARG, Bl Ak B 2dg =90mm.

257 Wl VHEROBRNEREAE (mm)
8 8 Y zZ A B C D E
d doie 20 50 75 125 200 355 500

- HFRAELEMY 20.22.4,25,28,31.5,35.5,40,45,50,56,63,71,75.80.85.90.95.100./106,112,118.125,
132,140,150,160, 170, 180. 200, 212, 224.236, 250, 265, 280, 300, 315, 335, 355, 375, 400, 425, 450, 475.
500,530,560,600,630,670,710,750,800,900,1 000,1 060,1 120,1 250,1 400,1 500,1 600,1 800,2 000.

2 240.2 500,
- _ mdgqM TX90X1440
A 7 #éﬁli di —

60><1000 60x1000

B AS5m/s<v<30m/s, ¥ iz biE
K6 Ko # #2dy, =i dy, = 3.4%90 =306mm

=6.79m/s
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o HEVip by SiEafe A KEL
7}&%}%07 ( ddl + ddz) < ao < 2( ddl + ddz) ,?‘]] iq"GEEQOZSOOmm
i S ST 09 e K

Lao =285+ 5 (dgy + dgp) "2 9a1)”  1661mm

4ag

i EX’A é/] /& 'l‘ Ld 1640mm ®S5-8 Wil VHEMKEONA GB/T 11544—1997)

# Y z A B c D E
/f%ﬁ] é’x’] ;L:_ F,’]: \:F NN EEa:A-i- V A2 —_ B 200 405 630 930 1 565 2 740 4 660
224 475 700 1 000 1760 3100 5 040
250 530 790 1100 1 950 3330 5 420
Lg m (dd1+ ddz) 1640 T (90+306) 280 625 890 1210 | 2195 | 3730 | 6100
A:_‘ = - = 2 54‘.4‘9 5 315 700 990 1370 2 420 4080 6 850
4 8 4 355 780 1100 1560 2715 4620 7 650
400 820 1250 1760 2 880 5 400 9 150
(ddZ_ddl)z (306—9()) 2 450 1 080 1430 1 950 3520 6 100 12 230
B: = = 5 832 500 1330 1550 2180 3080 6 840 13 750
8 1420 1 640 2 300 3520 7620 15 280
L/ mm 1540 1750 2 500 4 060 9 140 16 800
1 940 2 700 4600 | 10700
a=254.49+v254.492 — 5832 =497.25mm
2 200 3 200 6100 | 13700
o ddZ_ddl o ° o 2 300 3 600 6 815 15 200
o, = 180°-242=%41 57 3°2 155 1°>120
a 2 700 4430 9 100
4820 | 10700
5 370
6 070

HEREKE LA VHERENKRSIT ATHRERESAR(SHRA VEQO W b, X HNFRA
#) L mE .
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