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RELE 5 XERASNTE@FA SRR A A, WwETT. Theif ARD =400mm, FiboHh
Dy =500mm, 4w BRSNS =012, THEMRAKK =12, LFMEQ =50000N, #is
A R Fd 5 A [0] = 100 MPa. X% 3T 3R a9 3340 A 12,

A lifting reel is connected to a large gear with 8 ordinary bolts as shown in the figure.

It 1s known that the diameter of the reel D = 400 mm, the bolt distribution circle Dy=
500 mm, the coefficient of friction between the joint surfaces f = 0.12, the reliability
coefficient K¢= 1.2, lifting cable tension Q = 50,000 N, and permissible tensile stress

of the bolt material [g] = 100 M Pa. try to design the bolt diameter of this bolt group.
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. #emwene v Calculation of rotational moments T
i D —_—— 100 . )
Ir=Q- % 50000 X — N emm = 10" N « mm

2 HHBRFRENRRA F Calculate the required preload force F' for the bolt.

; )
i 2fF o [ =K,T

, . i T

i F= 27D,

femmhita rtri Bringing the known values into the above equation gives:
v 2K(T _ 2X1.2X107 = 50000 N « mm
F 7)) 8% 0.12 X 500 N ¢« mm 50000 N

3 MERKRER Determine the bolt diameter.
. [AX1.3F _ [1X1.3X50000
Vo oale] Y x % 100
Mt M36(d, =31. 670 mm>>28. 768 mm)

v

mm — 28, 768 mm
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o BB — R R R, kA B, TR R ATARB A P R, K A T
2%, B BAFARBA RS AMI6(d,=13.835mm), $4&; L4455 A 354 5 A [0]= 80MPa; 324 &)

) 4 A AKE=0.150 X S AL T o W BpF B89 R K4EHETnax, JF 3T AR KRR 22 89 2 &
MI63Z L8948 X A%k : Ki2d = 16 mm; F4i2d, = 14.701 mm; #E3Ep = 2 mm;

A screw tensioning device is shown in the figure, rotating the middle part can make
the two ends of the screw A and B move closer to the center, so as to tighten the two
parts being pulled. It is known that the threads of screws A and B are M16 (d; =
13.835 mm), single thread; their material allowable tensile stress [o] = 80 MPa; and
the coefficient of friction between the threaded pairs, f= 0.15. Calculate the maximum
torque, Ty,ax, allowed to be applied to the intermediate parts, and calculate the
efficiency of the screws during tightening. Calculate the maximum permissible torque
Thax on the intermediate part and calculate the efficiency of the screw during
tightening.

Parameters related to M16 thread : large d \

diameter d = 16 mm; medium diameter BT —h | e y _F

d, = 14.701 mm,; pitch p =2 mm; "/ .....
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REE S : ; i i
1y AR R B by Calculate the maximum axial tension F,,, that the screw can withstand.
JL3F -
[“ o, 7[(1‘, 73 = 0’1
i 1:».;;:“1 ”q 3l,cr.
B LA P = pglo] = e X80 N=0251 N

@ irRKLE R E Te.. Calculate the friction torque Ty, between the threaded pairs.
# M16 BLSWIMTF .
KAE d =16 mms P4 do = 11 701 mms 8881 p—2 mms R EVELH n— 1L BT L 9T 71 Parameters related to M16 thread : large diameter d = 16 mm;
i medium diameter d, = 14.701 mm; pitch p =2 mm; single
A = arctan %’;— = arctan —lll{,—“] — 2.480° = 2°28'47" thread, that is, the number of threads n = 1, so that the helical
iS5 RAEEMAA  The equivalent friction angle is: lift angle is:

0. = arctanf, = arctan /
cosf
£ Al f=0.15, p=3-=30"
e 0.15 P S A
Fir LA p, —arctan ———9, 826" —9749° 35
. cos30

SRacl ] iy d: A 1% % The maximum friction torque between the threaded pairs is:

Tima= Fouxtan(Q + o) {L)

14. 701
2

= 9251 X tan(2. 480° + 9. 826°) X N+« mm = 14834 N + mm

(3) HERGFEMF PR FAR KRS T . Calculate the maximum torque Ty, allowed to be applied to the intermediate part.
(5 At Jn 3 o i) B4 |- 6 0 B s TIRSRAT A A B (Y 9 7 S8 00 ) ] B 88 7 46, By
Toin = 2Tinae = 2 X 14834 N« mm = 29668 N « mm Since the torque applied to the intermediate parts has to overcome the
frictional torque between the two threaded pairs of screws A and B, so:
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() T3 e 55 B MR 6 2807 . Calculate the efficiency 1 of the screw when screwed.
* 160 -

Because screwing the middle part for a week, do input work for Ty, * 27, and at this time screw A and B each move
1 lead [ = np = 1X2 mm = 2 mm, do useful work for 2F,, L, so at this time the screw to the efficiency of:

NABER M T - AR T, » 2o, midEIT R A M B 584 1 ©~5#
[=np=1X2 mm=2 mm, & HIhH 2F,.. 0 B I 8EE R BCE R

2F, 2 X 9251 X 2 Y
Fadl _ 9251 X 2 o 0.199 = 19. 9%

7= Tore2n 29668 X2 X =

> 400e . tand tan2, 480° : o f
g N - — 2 —=0,199=19.9%
LIRS 7 tan(A—p.) tan(2, 480" +9, 826") 19,97
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LB XMENEFH ALY, To LN EP = 13.69 kW,n = 136.4r/min, &3
300 ALAR e AR S NG 09 AR A42mm. HRFE AR R (B R R .
A XA RS . AR E. BRAAMRSE. XK E) Ldmp
oy, FFirAasE.

In a belt conveyor drive system, it is known that the motor power P = 13.69 kW, n =
136.4 r/min, and that the diameter of the motor shaft and the diameter of the gearbox

input shaft are both 42 mm. Choose one type of coupling (fixed rigid coupling,
removable rigid coupling, flexible sleeve-column coupling, flexible pin coupling, tire-
type coupling) giving the appropriate justification and calculating the torque.

Working condition factor: K, = 1.5
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M (1) ERIEFE . Type selection

BT UL D) A K,z 5 V58, HA5H T a8 7 HIE o L ) o 0 & 22 9 B2 , (9 JU R 2R N 2 it
de 3 - b Aok Y ' Due to the unit power is not large, smooth operation, and simple structure, easy to improve its manufacturing and
ﬁ /] i & 1-*" 9 tEH RS !ﬂ" 2 installation accuracy, so that its axis offset is small, so the choice of flexible pin coupling.

(2) 118 5L % | Calculate torque
¥:9% 4 Torque is
- > 2 R0
T=9 550 I 9 550 > l‘,)',bl Nem=958.5 N m
n 136. 4
SRS LM SRR K L5 0P RE . Working condition factor is K4 = 1.5, so torque is:

¥ K. T=1.5X958.5 N* m=1437.8 N* m
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Deadline of this homework: Dec 05 @ 23:30

Link to submission;
https://ancorasir.com/?page 1d=3987

All homework MUST be hand-written.
No late submission is allowed!

Please refer to the above link for further details on how to
make the submission and the detailed deadline for submission. .i% i%N
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