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3   Assembly form

2

The two series decelerators have same assembly form as follows.

2   Features:

1)

2) 2 4

3)

0.98

4) 

400

5)

6)

Based on the working characteristics of each mechanism on the hoist, scope of transmission

rate, less specification is used to meet various requirements of the users while improving

product performance with the features as follows:

1) Higher carrying capacity. The gear wheel is treated with carbonization, quenching,

gear grinding to get much higher carrying capacity than soft tooth face and medium hard tooth

face decelerator treated with hardening, tempering and hobbing;

2) Compact and light-weighted. Compared with soft tooth face and medium hard tooth

face declerator, the decelerator with the same carrying capacity will have decreased pedestal

number by 24 equivalent.

3) Higher efficiency, lower noise, and lower vibration. Gear grinding is introduced to

increase grade of precision, and also the brim of gear wheel is trimmed, so the general

efficiency of each step of hoist is 0.98, with much lower vibration and noise.

4) Multiple steps are introduced to decrease single step transmission ratio so as to widen

the center distance, to decrease the overall height of the decelerator is up to 400 to meet the

requirement of slow speed hoist.

5) 3-supporting-point decelerator can be installed vertically, horizontally, or in deflection

by certain degrees, with much convenience and flexibility.

6) This series of decelerator has 3 and 4-step combined type (i.e., assembly form of 3-

step with the transmission ratio of 4-step), providing the precondition for generalizing slow

speed hoist.

2

Figure 2 Decelerator assembly form

4   Installation form

QYS (W) (L) α

3

Type QYS decelerator has 3 forms of installation: horizontal (W), vertical (L) and

deflective by α, Make sure that the height of immersion oil is corrected for proper lubrication.

See figure 3.

3 QYS

Figure 3 Installation form of QYS type decelerator
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QYS 4

See figure 4 for the supporting form of type QYS decelerator.

4 QYS

Figure 4 Supporting form of type QYS decelerator

5   Shaft end mode

a. P

b. H

c. C 180-560mm

5 1

High-speed shaft end uses cylindrical shaft extension with flat key for connection.

Low-speed shaft end has 3 forms available as follows:

a. Type P: cylindrical shaft extension, flat key, single key for connection

b. Type H: cylindrical shaft extension, involute spline for connection

c. Type C: gearwheel shaft end (only the decelerator with nominal center distance of

180-560mm has gear wheel shaft end). See figure 5 and table 1 form and

dimension of low-speed shaft end.

5

Figure 5 Low-speed shaft end form

6   Model and notation

Notation

(P H C)

Low-speed shaft end form (P, H, C)

( )

Assembly form ( )

Nominal transmission ratio

( )

Nominal center distance (low-speed shaft

center distance)

S D

S (3-supporting-point), D(pedestal type)

3 4 34

Number of step (3, 4, 34)

Hard tooth face decelerator used for the hoist

QY

a

a

A

1

QYD
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Example of notation:

1) a
1
=315 i=56

QY3S315-56 H

2) a
1
=450 i=280

QY4D450-280 C

1) Nominal center distance a
1
=315, nominal transmission ratio i=56, assembly form is

, low-speed shaft end is spline shaft extension, and the hoist uses 3-supporting-

point hard tooth face 3-stage decelerator.

The notation is: Decelerator QY3S315-56 H

2) Nominal center distance a
1
=450, nominal transmission ratio i=280, assembly form is

, low-speed shaft is gear shaft end, and the hoist uses pedestal type hard tooth face

4-step decelerator.

The notation is: Decelerator QY4D450-280 C

7   Transmission ratio

QY3S QY3D QY4S QY34S QY4D QY34D

2 3

See table 2 and table 3 respectively for the nominal transmission ratio and actual

transmission ratio of type QY3S, QY3D decelerators and type QY4S, QY34S, QY4D, QY34D

decelerators.

1 Table 1 mm

In the talbe:

K
S

K
S

for 3-supporting-point decelerator

K
D

K
D

for pedestal type decelerator
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8   External and installation dimensions

QY3S 6 4

QY4S 8 5

QY34S 7 6

QY3D 9 7

QY4D 10 8

QY34D 11 9

See figure 6 and table 4 for the external and installation dimensions of QY3S decelerator.

See figure 8 and table 5 for the external and installation dimensions of QY4S decelerator.

See figure 7 and table 6 for the external and installation dimensions of QY34S decelerator.

See figure 9 and table 7 for the external and installation dimensions of QY3D decelerator.

See figure 10 and table 8 for the external and installation dimensions of QY4D decelerator.

See figure 11 and table 9 for the external and installation dimensions of QY34D decelerator.

6 QY3S

Figure 6 External dimension of QY3S decelerator

7 QY34S

Figure 7 External dimension of QY34S decelerator

8 QY4S

Figure 8 External dimension of QY4S decelerator



4 Table 4 mm

12 13

5 Table 5 mm

C



6 Table 6 mm

14 15

9 QY3D

Figure 9 External dimension of QY3D decelerator

C



7 Table 7 mm

16 17

10 QY4D

Figure 10 External dimension of QY4D decelerator

11 QY34D

Figure 11 External dimension of QY34D decelerator



8 Table 8 mm

18 19

9 Table 9 mm

9   Carrying capacity

QY3S QY3D 10

QY4S QY34S QY4D QY34D 11

See table 10 for the nominal input power of QY3S and QY3D decelerators.

See table 11 for the nominal input power of QY4S, QY34S and QY4D, QY34D decelerators.



1
0

T
a
b

le
 1

0

20 21

1
0
 (

)
T

a
b
le

 1
0
 (

fi
n
is

h
e
d
)



1
1

T
a
b

le
 1

1

22 23

1
1
 (

)
T

a
b
le

 1
1
 (

fi
n
is

h
e
d
)



24 25

12 Table 12

R 12

R, the allowable maximum radial load of decelerator output shaft end, is applied on the

central of shaft extension length, see table 12 for its value.

2.7

The allowed instantaneous torque of decelerator output shaft end is 2.7 times of the rated

torque.

10

1) i
N

i
S

n
1

r/min

n
2

r/min

i
N

2) P
N

P
S
=P

2
f
1

f
2

P
2

kw

f
1

13

GB/T3811 N

f
2

f
2
=1

n
1

i
N

P
S

11 P
N

P
S

3)

M
n

 N m

i
S
=

n
1

n
2

P
N

M
n

n
1

f
3

9550

f
3

13

P
N

32t 22.5m

50kw 8m/min 18.5r/min M7

60kw 750r/min

1)

i
N
=40

2)

P
S

P
2

f
1

f
2

M7 GB/T3811 N

L3 T6 13 f
1
=1.2

P
S
=50 1.2 1=60kw

n
1
=750r/min i

N
=40 10 a

1
=355mm P

N
=74.9kw

3)

L3-T6-M7 13 f
3
=1.0

P
N
=74.9kw 60kw

QY3D355-40 C

Selection method

1) Determine i
N
, the nominal transmission ratio of decelerator

Calculate transmission ratio i
S
=

In which:

P
N
= = =60kw

M
n

n
1

f
3

9550

764 750 1

9550

M
n
=9550 =9550 =764Nm

60

750

P
1

n
1

i
S
= =  =40.5

750

18.5

n
1

n
2

n
1

n
2



i
S

required transmission ratio

n
1

rotating speed of prime mover, r/min

n
2

rotating speed of working machine, r/min

Select the approximate nominal transmission ratio i
N
, according to the required

transmission ratio.

2) Determine nominal input power of decelerator, P
N

Calculate decelerator horsepower: P
S
=P

2
f
1

f
2

In which:

P
2

horsepower of hoist mechanism, kw

f
1

working machine factor, selected in table 13 according to the loading status and

using grade of hoist mechanism (if you don t know working grade of the hoist, refer to Hoist

Designing Criteria (GB/T3811) appendix N)

f
2

prime mover factor, f
2
=1 is selected for motor and hydraulic motor.

Use table 11 to select decelerator model according to n
1
, i

N
 and P

S
, and allow P

N
P

S

3) Check for maximum torque of decelerator

In which:

M
n

rated torque of motor, N m

f
3

peak torque factor, selected in table 13 according to the loading status and

using grade of the hoist mechanism.

If P
N
 is not qualified, machine support number should be added by one before

calculation until it is qualified.

Example: a grab bucket bridge type hoist, with the weight of 32t, the span of 22.5m, for

continuous operation. The net power required by its hoisting mechanism is 50kw, hoisting

speed is 8m/min, rotating speed of the roller is 18.5r/min, working grade of the mechanism is

M7, rated horsepower of the hoisting motor is 60kw, and the rotating speed is 750r/min. Select

proper decelerator (pedestal mode, type  assembly form, gear wheel shaft end).

1) Calculate transmission ratio

Select i
N
=40, 3-step transmission

26 27

P
N

M
n

n
1

f
3

9550

i
S
= =  =40.5

750

18.5

n
1

n
2

2) Determine nominal input power of the decelerator

P
S

P
2

f
1

f
2

According to the continuous loading and unloading grab bucket bridge type hoist with

the working grade of M7, check GB/T3811 appendix N and find out the loading status of main

hoisting mechanism is L3, using grade is T6, check table 13, and find f
1
=1.2; Decelerator

calculated power is

P
S
=50 1.2 1=60kw

When n
1
=750r/min, i

N
=40, use table 10, and find a

1
=355mm. Nominal input power of

decelerator is P
N
=74.9kw, and it can meet the requirement.

3) Check maximum torque of the decelerator

The rated torque of motor is

According to L3-T6-M7, use table 13, and find f
3
=1.0

Nominal input power of decelerator is P
N
=74.9kw 60kw, so it can meet the

requirement.

The final selection of decelerator is QY3D355-40 C.

P
N
= = =60kw

M
n

n
1

f
3

9550

764 750 1

9550

M
n
=9550 =9550 =764Nm

60

750

P
1

n
1
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QJY
Type QJY decelerator used for hoist

1   Product classification

QJY

12 12 14

QJY series decelerator is a hard tooth face (carbonized, quenched tooth face) hoist-used

decelerator developed to meet the requirements of the market both at home and abroad,

including 3 major classifications and 12 basic forms. See figure 12 for its structural diagram,

and table 14 for its form code and main parameters.

12 QJY

Figure 12 Type QJY decelerator diagram
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14 QJY

Table 14 QJY series decelerator model denotation and main qarameters

2   Performance and properties:

(1) 6

(2) QJ

(3)

(4)

(5)

(6)

(1) All gears are made of quality low-carbon alloy steel and treated with cementite and

quenching, gear precision up to Class 6.

(2) High precision, high efficiency, stable driving, low noise, smaller than hardening and

tempering gears (QJ series), light weight, high carrying capacity, high reliability.

(3) Welded cabinet structure. Installation method: 3-supporting-point and anchor bolt.

(4) Output shaft type: 4 type of flat key, involute spline, gear shaft end and hollow shaft

(5) Oil sump lubrication is normally used, natural cooling, circulating oil lubrication is

used for vertical decelerator.

(6) Rolling bearing is used.

  Application:

1 n1 1500r/min

2 -40 +50

3

1 Input rotating speed is usually n1 1500r/min.

2 Working ambient temperature is -40 +50 .

3 Both forward and backword operation are available.

Suitable for various type of decelerators for hoist

3 13   Installation method (see Figure 13)

13

Figure 13 Decelerator installation method

4   Installation method

QJYD2 QJYD3 QJYD23 QJYD34

QJY2 QJY3 QJY23 QJY34 15

W L 14

Anchor bolt installation is used for type QJYD2, QJYD3, QJYD23, QJYD34.

3-supporting-point for carrying installation method is used for type QJY2, QJY3, QJY23

and QJY34. (See figure 15 for installation method).

Horizontal W and vertical L are avaliable. (See figure 14)

α α 1 2 α

Note: The value of angle & relates to transmission ratio. When there is a reducing slope of α, the middle-stage big

gear should infuse 1-2 tooth depth of lubricating oil. (value of α is determined by user)

14

Figure 14 Installation method for type QJY2, QJY3, QJY23, QJY34,QJYA2, QJYA3, QJYA23, QJYA34

QJY2, QJY3, QJY23, QJY34

QJYA2, QJYA3, QJYA23, QJYA34
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QJY2 QJY3 QJY23 QJY34 15

See Figure 15 for the supporting method of type QJY2, QJY3, QJY23 QJY34 decelerators

15 QJY2 QJY3 QJY23 QJY34

Figure 15 Supporting method of type QJY2, QJY3, QJY23, QJY34

5 Shaft end mode

P

H

C 170-560mm

16 15

Cylinder shaft extension flat key connection is used for high-speed shaft end.

Output shaft end: P cylinder shaft extension flat key, single key connection

H cylinder shaft extension involute spline connection

C gear wheel shaft end (only for the decelerator with center

distance of 236-560mm)

See Figure 16 and Table 15 for shaft end structure mode and dimension

16

Figure 16 Output shaft end mode
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Hoist decelerator with base frame

(P H C)

Output shaft end mode (P, H, C)

( )

Installation method ( )

Nominal transmission ratio

Center distance (terminal stage center

distance)

2 3 23 34

Number of stages (2, 3, 23, 34)

Hard tooth face hoist reduction gearbox

QJYD

a
1
=500mm i=20

P QJYD2500-20 P

Hoist decelerator with 2-stage transmission, nominal center distance is a
1
=500mm,

nominal transmission ratio is i=20, installation method is , shaft end type is P, so the

denotation is QJYD2500-20 P.

( )

Installation method (except , and )

Nominal transmission ratio

Center distance (terminal stage center

distance)

2 3 23 34

Number of stages (2, 3, 23, 34)

Hard tooth face hoist decelerator

reduction gearbox

QJYA

Hoist decelerator with hollow shaft

15 Table 15 Output shaft end dimension parameters

* GB1095-79 *Keyway is in accordance with GB1095-79

6 Example of denotation

3-supporting-point carrying hoist decelerator

W L

Installation method (W, L)

(P H C)

Output shaft end mode (P, H, C)

( )

Installation method ( )

Nominal transmission ratio

Center distance (terminal stage center

distance)

2 3 23 34

Number of stages (2, 3, 23, 34)

Hard tooth face hoist decelerator

QJY

Example of notation:

a
1
=500mm 50

QJY3500-50 CW

Hoist decelerator with 3-stage transmission, nominal center distance is a
1
=500mm,

nominal transmission ratio is 50, installation method is , output shaft end is gear shaft end,

and horizontal installation is used, so the denotation is QJY3500-50 CW.
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7 External and installation dimension

1) 16 QJY2 QJYA2  (mm)

Table 16: External and installation dimension for type QJY2, QJYA2 decelerator (mm)

2) 17 QJY3 QJYA3  (mm)

Table 17: External and installation dimension for type QJY3, QJYA3 decelerator (mm)

* GB1095-79 * Keyway in accordance with GB1095-79

** QJYA2 24 ** Hollow shaft dimensions see talbe 24

* GB1095-79 * Keyway in accordance with GB1095-79

** QJYA3 24 ** Hollow shaft dimensions see talbe 24
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3) 18 QJY23 QJYA23  (mm)

Table 18: External and installation dimension for type QJY23, QJYA23 decelerator (mm)
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9) 24

Table 24: External and installation dimension of hollow shaft type decelerator (key

connection) (mm)

M
5

Working stage is M
5
 for all

8 Table of allowed power

1) 25 QJY2 QJYD2 QJYA2

Table 25: Allowable power for type QJY2, QJYD2, QJYA2 high-speed shaft

GB1095-79 Keyway in accordance with GB1095-79
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2) 26 QJY3 QJY23 QJYD3 QJYA3

Table 26: Allowable power for type QJY3, QJY23, QJYD3, QJYA3 high-speed shaft

M
5

Working stage is M
5
 for all

3) 27 QJY34 QJYD34 QJYA34

Table 27: Allowable power for type QJY34, QJYD34, QJYA34 high-speed shaft

M
5

Working stage is M
5
 for all
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4) 28 Table 28: Degree of utilization of machanvism

V: / V: Lifting speed, m/sec

5) 29 Table 29: Mechanism Operating Mode

6) 30 ø
2

Table 30: Calculation of ø
2

7) 31

Table 31: Allowable max Overhomg load, radially ( KN)

9

1) QJY2 QJYD2 QJYA2 M
5

25

2) QJY3 QJY23 QJYD3 QJYA3 QJTY23 M
5

26

3) QJY34 QJYD34 QJYA34 M
5

27

4) n=950r/min 31

2.7

5) 25 26 27 B1

PM
5
=PM

1
1.12i-5 ...........................................................................................(B1)

PM
5

kw

i 1 8

PM
i

M
i

kw

28 29

6)

6.1) M
max

6.1.2) 

M
max

=ø
6
M

n
.............................................................................................................(B2)

ø
6

ø
6
=  (1+ø

2
) ...........................................................................................(B3)

M
n

Nm

ø
2

30

6.1.3) 

M
max

=ø
8
M

n
.............................................................................................................(B4)

ø
8

ø
8
=1.2-2.0

6.1.4) 

M
max

1.3 1.4

2.7 2.7

6.2) PM
i

PM
i
= .......................................................................................................(B5)

M
max

Nm

n r/min

M
5

(B1) M
5

PM
5

P

1

2

M
max

n

9550
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7) 

32t 25.5M 60kw

750r/min 8m/min M
7

40

30

M
max

=ø
6

M
n
=1.047 764.8=800Nm

M
7

M
5

PM
5
=PM

1
1.12(7-5)=78.8kw

26

n=750r/min i=40 400 PM
5

79.1kw 78.8kw

QJY3400-40 CL

Selection method:

1) Carrying capacity of type QJY2, QJYD2, QJYA2 decelerators (working grade M
5
)

should meet the requirement in table 25.

2) Carrying capacity of type QJY3, QJY23, QJYD3, QJYA3, QJTY23 decelerators

(working grade M
5
) should meet the requirement in talbe 26.

3) Carrying capacity of type QJY34, QJYD34, QJYA34 decelerators (working grade M
5
)

should meet the requirement in table 27.

4) See table 31 for the allowable maximum radial loading at the center of the output shaft

of the output shaft of decelerator. The instantaneous allowable torque of output shaft

end of decelerator is 2.7 times of the rated output torque.
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5) When used in the other working grade, the value in the table 25, 26, and 27 should be

calculated according to the formula B1:

PM
5
=PM

1
1.12i-5 ................................................................................................(B1)

PM
5

Value in the table of power, kw

i Working grade 1 8

PM
i

Value of power relative to the working grade M
i
, kw

See table 28 and table 29 for the calculation of working grade for various hoists.

6) Calculation for selecting hoist decelerator

6.1) Fatigue calculated basic load of each mechanism of the hoist Maxz o

6.1.2) Hoisting and non-equilibrium alternating amplitude mechanism

M
max

=ø
6
M

n
........................................................................................(B2)

In which: ø
6

dynamic loading factor

ø
6
=  (1+ø

2
) .....................................................................................(B3)

M
n

rated torque of motor, Nm

ø
2

hoisting loading factor ( determined by the calculation with talbe 30)

6.1.3) Running and rotary mechanism

M
max

=ø
8
M

n
........................................................................................(B4)

In which: ø
8

rigid dynamic loading factor, ø
8
=1.2-2.0

6.1.4) Equilibrium variable amplitude mechanism

M
max

 is the equivalent variable amplitude static resistance moment carried by the part.

For other parts, it is 1.3 1.4 times of the motor rated moment that is transferred to the

moment of this part.

If maximum working load is less than 2.7 times of the rated moment, the verification

of static strength is not needed. If maximum loading exceeds 2.7 times of the rated

moment, the static strength of the part should be verified or the decelerator with the

base larger by one size should be selected.

6.2) Convert to the value of power PM
i
 according to the fatigue-calculated basic loading

and transmission

PM
i
= ...................................................................................(B5)

In which: M
max

fatigue calculation basic loading, Nm;

n input shaft rotating speed of decelerator, r/min

If the working grade is not M
5
, convert to the value of power PM

5
 at working grade of

M
5
 according to the formula B1. And then select decelerator based on P and nominal

transmission ratio i.

M
n
=9550 =9550 =764Nm

60

750

P

n

ø
2
=1+0.7V=1+0.7 =1.093

8

60

ø
6
=  (1+ø

2
)= =1.047

1+1.093

2
1

2

FM
7
= = =62.82kw

M
max

n
1

9550

800 750

9550

1

2

M
max

n

9550
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7) Example of selection

Select a bridge crane with hoisting capacity of 32t, span of 25.5m. The rated motor

power of the lifting mechanism is 60 kw, rotating speed is 750r/min, lifting speed is 8m/min,

mechamism working grade is M
7
, decelerator transmission ratio is 40, with installation method

, gear shaft end, and vertical installation required.

Rated torque of motor

Lift loading factor (see table 30)

Dynamic load factor

Fatigue-calculated basic loading

M
max

=ø
6

M
n
=1.047 764.8=800Nm

Power at working grade M
7

Convert to the power at working grade M
5

PM
5
=PM

1
1.12(7-5)=78.8kw

Check table 26:

When n=750r/min, i=40, nominal center distance is 400, the allowable power of high-

speed shaft is 79.1kw 78.8kw, so the selection is QJY3400-40 CL

FM
7
= = =62.82kw

M
max

n
1

9550

800 750

9550

M
n
=9550 =9550 =764Nm

60

750

P

n

ø
2
=1+0.7V=1+0.7 =1.093

8

60

ø
6
=  (1+ø

2
)= =1.047

1+1.093

2
1

2

The manufacturer has the right to interpret this instruction book, and any questions may refer to our technical department.

This instruction book is updated every year, so the latest edition should be identified for reference.
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