ME311 | w3

2023 % k&=
HWO05
F 043 AR Hh % T

R A RS



ME311 bk 1+t | 5043 R R i+t | 5%

HW 05.1

1. A—RAEBERSFHHAK, M AR =60mm, #H/AK%EEB=60mm, %
FL##+ A ZCuAl10Fe3, % K :

(1). L HAAE = 36000N, #:i&n = 150 r/minit, KA H AL T #H R IERARE G

B AR OGAE R S

(2). & EATE. = 36000N &}, K49 i44EiEn;

(3). LahAgsEign = 960 r/mink}, Kih g5 BTF ;

(4). K69 R AHF R Npaxo

1. If there is a mixed friction journal bearing, where the shaft journal diameter d =
60mm, the width of the bearing B = 60mm, and the material of the bearing shell is
ZCuAl10Fe3.

(1) If the load F. = 36000N, and the shaft speed n = 150 r/min, does the bearing
meets the standard for non liquid lubricated bearings in this working condition?

(2) When the load E. = 36000N, find the allowable speed of the shaft, n;

(3) If the speed n = 960 r/min, what is the allowable load, E.?

(4) What is the maximum allowable speed, 1,4, ?
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2 BT ZCuANOFesL 0l 47 1 For the material ZCuAl10Fe3,
[p]=15 MPa, [pv]=12 MPa+ (m/s), [v]=4 m/s
(1) M8 F.=36000 N5 n=150 r/min i . H

F 36000
) - .‘ 1 ¥ 0\ )I: 'l \ ,:: ’
PR Gcke, ML)

,,7711',’ 7 3. 14 X600 X 15

: ———————— (m/s)=0. 471 m/s
),il- liil'(c "l x ]vHHa o

pv |=10X0.471 MPa » m/s=4.71 MPa » (m/s)- P
1 T AL 12 0 A 2 (G R OR

Therefore, this bearing meets the standard for non liquid lubrication.
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2. —4ih E B A — 6313 R A skEh K, AR L6 71 4TRy = 5500N. A =
3000 N. R, =6500N. A, =0, H#igkn=1250r/min, EiaH BMFF,
AR F4p-Ly, = 5000 ho X \7})?17?;@7%;5 A A

A pair of type-6313 deep groove ball bearing is assembled on a shaft, and the loads on
the shaft are R, = 5500 N. A; = 3000 N. R, = 6500N. A, = 0. The speed of the
shaft n = 1250 r/min, and slight impact exists during the operation. The life
expectancy for the shaft and bearing L, = 5000 h. Please analyze whether the bearings
meets the standard.
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1% F M 6313 BAhA& M C,=72200 N,C,,=56500 N; &2 B £,=1.2; % BT T
YE«f: =15

B ARAN Y Es e P: The equivalent dynamic load:

A, /Cy, =3000/56500=0. 0531, B F ex0. 26;

A,/R,=3000/5500=0. 545>¢, & F* X=0.56,Y=1.71,
Wi ehdi. £, =1. 2.0  Since there exists slight impact, take fp = 1.2.

P, = f,(XR, +YA,) = 1.2(0.56 X 5500+ 1. 71 X 3000) N = 9852 N
P, = f,R, = 1.2 X 6500 N = 7800 N

W P, >P,, W #ah& 18 HFHFA. Since P1>P2, take bearing 1°’s lifespan as the final lifespan.

O, 5 R T A 1 0B L 5 0 A2 U 5 A B R (BRI 7R e=3) .

105 (G0N 108 72200 X 1V}, ]
Lw = 6071( P, ) ~ 50 X 1250< 9852 ) h = 5251 h > 5000h
I4||2 > Ilhl
W) VR Ay A A A e R 0K

Therefore, this pair of bearing meet the working standard.



ME311 bk 1+t | 5043 R R i+t | 5%

HW 05.3

Yo B BT, —ARAh A A A AR R4 K 3K, L1=50mm, L2 = 150mm, % s54F A
4% 71 FA = 800N, 426 7 Fr = 1500N. X 4% K & 7 4 B K % 69 42 87 51 #7R1,R2, VA
B Ahe {ATAL Az, (KA 3R%hw /7S = 0.7R)

As shown in the figure, a shaft is supported by two angular contact ball bearings, where
L1 =50mm, L2 = 150mm, the axial force Fa = 800N, radial force Fr = 1500N. Please
find out the radial load R1,R2, and axial load A1, A2 for the 2 axis. (the axial force inside
the bearings are S = 0.7R)
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(1) R R: The direction of R is indicated by the dashed line

'_P‘\- o I. = l:(.)) X ._() 1 gl + — -
Ry = } L = ’120 =N =—500 NCH [t 4 )
R — PR<LI, + L) _ lsoo(ol(‘;gL 1500 & - 5500 19

(2) 3k S,
S, =0.7R, = 0.7 X 2000 N = 1400 N
S; =0,7R; = 0.7 X500 N = 350 N
(3) 3k A,
, A =8,=1400 N
AR 1 {A,=S,_.+F_.\=(350+8()0) N=1150 N Stk Av=100 N

, A,=S5,=350 N
o { FFLL A, =600 N

| |
: . >
| - . 3
: /{él I$t F,=1500 N
K> =2
* ——8—
| m F.=800 N
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o B BT 694N A RAR B £ A4, TheAE -3 4 B A £dm = 56.25mm, B
= & J& #7 Ft = 1130N, 42 /) Fr = 380N, %415 7 Fa = 146N.

(1) & 4695 h /B,

(2) HHE ZARRS;

() BB TIER.. GRS HEEHREEH,

A driving shaft of a bevel gear reducer is as shown in the figure below. The pitch circle

diameter for the bevel gear dm = 56.25mm, the circumferential force Ft = 1130N, the

radial force Fr = 380N, the axial force Fa = 146N.

(1) Please draw the simplified force diagram of the shaft.

(2) Calculate the bearing reaction.

(3) Draw the bending moment, the resultant bending moment, and the torque on this
shaft.
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(1) The force diagram is as shown in fig.(b) below.
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(2) On the vertical plane, since > M, =0,8) — Ry xX 100+ F, X 150=0,

_F. X150 _1130X150
£ 100 100

N=1695 N

Since >’ Y=0
R_15'=Rm-‘_f"‘:(1695_' 1130) N=565 N

On the horizontal plane, since >} M,=0.8) Ry, X100+ F,d, /2—F, X 150=0

__F,X150—F.d./2_ 380X150— 146 X56.25/2 ._ .
Rg, = 100 == 100 N=528.938 N

And since >’ Z=0

R.,=Ry, —F,=(528.938—380) N=148.938 N
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7 R, 8y F, 7 AP
Ru F,
(¢) M,(N+mm)
RIY
Wﬂ“ﬂmﬂ 56500
F,
R,
I,
(d) M, (N * mm) ]RM
4106.25
14893.8
58430 N
(e) M=+/Mi+M; (N *mm)
31781.25
T (N * mm)
i H 61434
4’~~.~
1 1 N
1l N
_ 19068 N
(N +*mm)

3)
Bending moment on the vertical plane is shown in fig.(c).
OF H S m My B8 7-54 B FiR,
B &% % Bending moment at point B
My =R,y X100=565X100 N *» mm=56500 N » mm

Bending moment on the horizontal plane is shown in fig.(d).
QKK 5 M, E & 7-54 E#F (D BTR.
B 575 Bending moment at point B
My, =R, X100=148. 938 X100 N *» mm=14893.8 N »* mm
C A% % Bending moment at point C
My=F.,d,/2=146 X56.25/2 N *» mm=4106.25 N « mm

The resultant bending moment is shown in fig.(e).
Q&M M E R 7-54 FEf# (e FmxR,
B 54 Bending moment at point B

My = /Miy +Mi, = /56500° +14893. 8 N » mm=58430 N » mm
C A% Bending moment at point C
M.= /M4 +M, = /07 +4106. 25F N » mm=4106.25 N » mm
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(¢) M,(N+*mm)

(d) M,(N *mm)

(e) M=+/M;+M; (N *mm)
(f) 7(N*mm)

(8) M =VM'+(@T)’

(N +*mm)
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©)
The torque on the shaft is shown in fig.(f).
@ FF % 4 PR AN A 7-54 R D BT .
T=F.d,/2=1130X56.25/2 N+ mm=31781.25 N » mm

The equivalent bending moment is shown in fig.(g).
O H S i 7-54 B (@) PR,
This shaft works in one direction. Take a = 0.6.
12 o ) A R A A 25 it R A e B B I ER A N F 1B VL «=0. 6,
B fi)% % Bending moment at point B
M.y = VMi+ (aTy)* = +/58430° 4 (0. 6X31781. 25)* N « mm
=61434 N « mm
C/AMEH Bending moment at point C
M.c= VM4 (aT)* = /4106, 25°+ (0. 6X31781. 25)> N » mm

=19505 N « mm

A FMIEJE  Bending moment at point A
M= /M + (aT,)? =aT=0.6x31781.25 N + mm=19068 N * mm



ME311: DU % 3t

Deadline of this homework: Nov 21 @ 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.
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