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* As shown 1n the figure, 1t 1s known that
basic circle radius 7, = 50 mm, 13, = 65 mm.
(1) Describe the process of tooth profile
formation of involute and draw the pressure
angle of point K
(2) Try to find Involute angle 6,,, Pressure
angle of involute «j, and Curvature radius
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W, TILE F 42, =50mm, 71, =65mm,
(1) WAEHFLETERE RGTFRE, FHHEKEGED A,

(1) Describe the process of tooth profile formation of
involute and draw the pressure angle of point K
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* When a straight line rolls tangently along a circle, the
corresponding trajectory of any point in the straight line on
the plane firmly connected to the circle is called the involute
of the circle or a curve traced by a point on a taut string as it
unwinds from a circle.

* KE#ET) Aayde B A=

* the pressure angle a . of point K is shown in the figure.
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o BT, TR F4Er =50mm, 7, =65mm. XE K
BT RAO , BIFEREN A, , WEFFZp.
* As shown in the figure, it is known that basic circle

radius 1, = 50 mm, 7, = 65 mm. Try to find Involute
angle 6}, Pressure angle of involute «, and

Curvature radius py

. T, = T3/ COS
0, = inva, = tana, — ag
a, = Cos‘l% ~ 0.6931(rad) =~ 39.71°
k

0, = tan 0.6931 — 0.6931 = 0.1375 = 7.87"

Pk = /r,? — 12 =+/652 — 502 ~ 41.53mm




WA Z T | 5035F & 4045308t | 1k

HW 03.2

s BRI, EPE 1. 24585
BB 3. 4 A4k, KK

(1) # 11, 101 #94:;

(2) ER+FARHEFE®L 1. 25483, 48
T F o

* The figure shows a gear reduction mechanism,
in which gears 1 and 2 are spur gears and gears
3 and 4 are helical gears. Please determine:

(1) the direction of rotation of shafts II and III;

(2) mark the force directions of gears 1 and 2
and gears 3 and 4 in the figure.
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* The ﬁ%ure shows a gear reduction mechanism, in which L I Fro =
ears I and 2 are spur gears, and gears 3 and 4 are —

X
elical gears. Please find: I Fy3

(1) Shaft II and shaft I have opposite rotation directions, 2 4 Fod
and gears 3 and 4 are external meshing, so shaft III and
shaft II have opposite rotation directions.

(2) The radial force Fa is determined according to the 2 T | &
rotation direction of the helix angle and the direction of (Il ns
rotation. The circumferential force of the active part is \\\
opposite to the direction of rotation, and the
circumferential force of the passive part is the same as e 4
the direction of rotation. The force directions of each

part are shown in the figure.
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* The parameters of a pair of spur gear transmission are as follows:

Number of teeth of small gear Z; = 20, number of teeth of large gear Z; = 40
Center distance of gear transmission a = 200 mm

Speed of small gear ng = 1500 rpm

Gear module m = 5 mm

Contact fatigue limit oy = 1000 MPa

Gear tooth overlap € = 1.8

Load distribution coefficient K,,, = 1.2, dynamic coefficient K,, = 1.1

Gear width b = 20 mm

Under rated load, the circumferential force of small gear F; = 5000 N

* Try to find:
1. Calculate the rotational speed n and transmission ratio i of the large
gear.
2. Calculate the circumferential speed v of the gear.

3. According to the given contact fatigue limit, calculate the contact stress
oyof the gear and determine whether it meets the contact fatigue strength
requirements.
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ndgng
60

v =

d; =mZ; = 5x20 = 100min

_ mx100x1500 p—
v = 50 =7. m/s
FiKmKy
oy =
dsbe

~ 297MPa

_ [5000x1.2x1.1
%H = [100x20x18

TN F 2 28 B ik IR 57 Aoy = 1000MPa,
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The formula for calculating gear transmission ratio i is

1. Speed of large gear njand transmission ratio i

. Zg 40

'T7. 720
According to the transmission ratio, calculate the speed of large gear ngjd

ng

=—=——=1750
na == 5 rpm
2. Circumferential speed of gear v
The formula for calculating circumferential speed is 4
_ mdgng
Y= 760

Among them, the pitch diameter of the pinion dj is:
d, =mZ;, = 5%x20 = 100 min

Substitute into the formula to calculate the circumferential speed:
nx100x1500

60

_ |FeKn Ky
%H= T4 be

\/5000)(1.2)(1.1
oy =

7.854

m
v = —
S

3. Calculation of contact stress

According to the calculation formula of contact stress

Substitute the known data into the calculation:

T00x20x1g ~ 297MPa

Since the calculated contact stress oy = 297MPa is much smaller than the given contact fatigue limit o; = 1000M Pa, the gear meets the

contact fatigue strength requirements.
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A pair of standard cylindrical gears, with a transmission ratio of 2, ask:
1. Which gear has a larger root stress? Why?

2. If the material and heat treatment hardness of the large and small gears are
the same, and the number of stress cycles of the small gear is N; = 10° <
N,, are their allowable bending stresses equal? Why?



WA | $03F bkt | 5 EEE

HW 03.4

o LR T WA Ko

Op = S b Y ML A S, ZRK g A B 80 BB FLAR

Mo, N F NS Ko

o 2. RIBAR: [0p] = NIHim

S

WG AR AR R, Bp L IR A9 T W IR 5 MR ORimI = OFlimz o 12 W T TR R E NI>N2, B 56 5 fky, < ky,, 805
ey B v )
Op1 < Of
* 1. The bending stress of the pinion is large.
OF = 2KTiYsalFay pere Yrqis related to the number of teeth Z. The larger the Z, the smaller the Yg,and the smaller the pitch circle

; bd ..
diameter of the pinion.

Therefore, the bending stress of the pinion is large.

* 2. According to the formula: [oz] = kNUSFlim

wlim2. HOWEVeTr,

The hardness of the two 1igears is the same, that is, the bending fatigue limit of the experimental gear oz = fimz; §
the pinion

o
since the number of working cycles N1>N2 and the life coefficient ky,; < ky,, the allowable bending stress of

Op; < Opy
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Life 1s full of linkages.

1. Please scan the ﬁreen QR code, or observe the Oﬁposin door linkage
system at the rear door of the campus bus of the school, draw a sketch of the
movement of the mechanism, and roughly draw the danger zone at the door
in the sketch of the mechanism.

2. As shown 1n the and blue QR codes, it is the o]laening and closing
door movement of the bus door of Shenzhen Bus E11. Please draw this type
of four-link door of the mechanism motion sketch. (It is not necessary to
draw the gear mechanism)

3. Following the previous question, in the video corresponding to the blue
EI)R code, it can be observed that there is a lifting action at the end of the

oor closing, please analyze the function corresponding to this action, 1s
there any other way to realize this function?
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Answer:
1. As shown on the left, the forked side of the green arc is the danger zone.

2. As shown on the right.

3. This action is actually the locking action of the door. Lift the door, the

wedge-shaped latch on the door 1s pressed into the door frame on the latch
{)latq, to ensure that the door will not accidentally open at high speed. Other
ocking mechanism can also realize this function, the words can be justified.
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* Herringbone gear has the advantage of helical gear, and can
prevent the axial displacement between the gears, but Why

do we use ordinary helical gears instead of herringbone
gears 1n the planetary gear reducer?
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* 1. Herringbone gear costs more
* 2. Herringbone gear 1s difficult to assemble

* 3. A pair of ordinary helical gears with opposite helical

directions also counteracts the axial force
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