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Helical modular pitch Hardened and ground

Material  
C45E DIN 1.1191  
1.7131 (16MnCr5) on request

Profil  
all faces ground

Teeth  
pressure angle α = 20° 
helical tooth system right 
ß =19° 31’42’’ 
hardened (54+4

 0  HRC)  
and ground

Quality  
6h23 DIN 3962/63/67

fp [mm]    
Adjacent pitch error  
modul m ≤ 3 ; 0.006 
modul m > 3 ; 0.008

pf [mm]   
-0.05/-0.2, Tolerance of cut  
for continuous mounting

FpL [mm]   
Cumulative pitch error,  
based on length L

Helical modular pitch Hardened and ground

Material  
16MnCr5 DIN 1.7131 
shaft/bore soft

Teeth  
pressure angle α = 20° 
helical tooth system 
helix angle ß =19° 31’42’’ 
hardened (58+4

 0  HRC) 
ground, crowned

Quality  
6f24 DIN 3962/63/67

fp [mm]    
Adjacent pitch error  
modul m ≤ 3 ; 0.006 
modul m > 3 ; 0.008
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Size pt m L L1 z B H H0 f+0.5 a I h1 d D b0 a1 I1 d1 FpL M Part. No.

30 
45

5 1.5
500

6.7
100

19 19 17.50 0/-027 2 62.5 125.00 8 7 11 7 31.7
436.6

5.7
0.029 1.3 246012

1000 200 936.6 0.043 2.6 246013

45 
60

6.67 2

500

8.5

75

24 24 22.00 0/-027 2 62.5 125.00 8 7 11 7 31.7

436.6

5.7

0.025 2.1 246022

1000 150 936.6 0.036 4.1 246023

2000 300 1936.6 0.058 8.2 246024

60 8.33 2.5

500

8.5

60

24 24 21.50 0/-027 2 62.5 125.00 9 7 11 7 31.7

436.6

5.7

0.027 2.0 246032

1000 120 936.6 0.036 4.1 246033

2000 240 1936.6 0.053 8.2 246034

60 
90

10.00 3

500

10.3

50

29 29 26.00 0/-034 2 62.5 125.00 9 10 15 9 35.0

430.0

7.7

0.028 3.0 246042

1000 100 930.0 0.037 5.9 246043

2000 200 1930.0 0.054 11.2 246044

90 
120

13.33 4

506.67

13.8

38

39 39 35.00 0/-034 3 62.5 125.00 12 10 15 9 33.3

433.0

7.7

0.030 5.4 246052

1000 75 933.4 0.036 10.7 246053

2000 150 1933.4 0.050 20.5 246054

120 16.67 5

500

17.4

30

49 39 34.00 0/-034 3 62.5 125.00 12 14 20 13 37.5

425.0

11.7

0.028 6.5 246062

1000 60 925.0 0.034 13.1 246063

2000 120 1925.0 0.045 24.5 246064

180 20.00 6

500

20.9

25

59 49 43.00 0/-041 3 62.5 125.00 16 18 26 17 37.5

425.0

15.7

0.031 10.0 246072

1000 50 925.0 0.036 19.9 246073

2000 100 1925.0 0.046 36.5 246074

180 26.66 8

480

28.0

18

79 79 71.00 0/-041 3 60.0 125.00 25 22 33 21 120.0

240.0

19.7

0.029 22.0 246082

960 36 720.0 0.033 44.0 246083

1920 72 168.0 0.040 78.0 246084

180 33.33 10
500

35.1
15

99 99 89.00 0/-041 3 62.5
125.00

32 33 48 32 125.0
250.0

19.7
0.029 34.0 246092

1000 30 750.0 0.032 68.0 246093

m: modul, z: number of teeth p: pitch, pt: transvers, M: Weight [kg]

Geometric Information
Geometric Information

Size m z A b Da D0 L4 L5 L6 M Part. No.

030 1.5 16 30.68 20 29.36 26.36 4.5
38 62.5

0.14
211116

43 67.5

045

1.5 20 33.415

20

34.83 31.83 4.5
43 67.5

0.34 211120
53 77.5

2 16 39.575 39.15 35.15 8
43 71

0.39 211216
53 81

060

2

20

43.22 20 46.44 42.44

8

53 81

0.7 21122058 86

83 111

2.5 48.025 25 58.05 53.05

53 86

0.91 21132058 91

83 116

3 16 52.365 30 58.73 52.73

53 91

0.99 21141658 96

83 121

090

3

20

57.83 30 69.66 63.66 12.5
63 105.5

2.38 211420
104.5 147

4 77.44 40 92.88 84.88 18
63 121

3.43 211520
104.5 162.5

120
4

20
77.44 40 92.88 84.88 14.5 123 177.5 7.89 211521

5 87.05 50 116.1 106.1 35 123 208 9.96 211620

180

6
20

106.66 60 139.3 127.32 20 160 240 20.7 211720

8 155.88 80 185.7 169.76 35 160 275 28.2 211820

10 15 171.58 100 185.2 165.16 40 160 300 31.63 211915

m: modul, z: number of teeth, M: Weight [kg]

Rack & Pinon Program

Your ideal Drive Train Your ideal Drive TrainPinion – Helical Tooth Rack – Helical Tooth
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RackPinion

Your ideal Drive Train Your ideal Drive TrainPinion – Straight Tooth Rack – Straight Tooth
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L

Straight modular pitch Hardened and ground

Material  
16MnCr5 DIN 1.7131 
shaft /bore soft

Teeth  
pressure angle α = 20° 
straight teeth 
hardened (58+4

 0  HRC) 
ground, crowned

Quality  
6f24 DIN 3962/63/67 

fp [mm]    
Adjacent pitch error  
modul m ≤ 3 ; 0.006 
modul m > 3 ; 0.008

 

Straight modular pitch Hardened and ground

Material  
C45E DIN 1.1191  
1.7131 (16MnCr5) on request

Profil  
all faces ground

Teeth  
pressure angle α = 20° 
straight tooth system 
hardened (54+4

 0  HRC)   
and ground

Quality  
6h23 DIN 3962/63/67

fp [mm]    
Adjacent pitch error  
modul m ≤ 3 ; 0.006 
modul m > 3 ; 0.008

pf [mm]   
-0.05/-0.2, Tolerance of cut  
for continuous mounting

FpL [mm]   
Cumulative pitch error, based on 
length L

Size p m L z B H H0 f+0.5 a I h1 d D b1 a1 I1 d1 FpL M Part. No.

30 
45

4.712 1.5
499.51 106

19 19 17.50 0/-027 2 62.44 124.88 8 7 11 7 29
441.5

5.7
0.029 1.3 240012

999.03 212 941.0 0.043 2.6 240013

45 
60

6.283 2

502.65 80

24 24 22.00 0/-027 2 62.83 125.66 8 7 11 7 31.3

440.1

5.7

0.025 2.1 240022

1005.31 160 942.7 0.036 4.2 240023

2010.62 320 1948.0 0.058 8.0 240024

60 7.854 2.5

502.65 64

24 24 21.50 0/-027 2 62.83 125.66 9 7 11 7 31.3

440.1

5.7

0.027 2.0 240032

1005.31 128 942.7 0.036 4.1 240033

2010.62 256 1948.0 0.053 8.0 240034

60 
90

9.425 3

508.94 54

29 29 26.00 0/-034 2 63.62 127.23 9 10 15 9 34.4

440.1

7.7

0.029 3.0 240042

1017.88 108 949.1 0.037 6.0 240043

2035.75 216 1967.0 0.055 11.5 240044

90 12.566 4

502.65 40

39 39 35.00 0/-034 2 62.83 125.66 12 10 15 9 37.5

427.7

7.7

0.030 5.40 240052

1005.31 80 930.3 0.037 10.8 240053

2010.62 160 1935.6 0.050 21.0 240054

120 15.708 5

502.65 32

49 39 34.00 0/-034 3 62.83 125.66 12 14 20 13 30.2

442.3

11.7

0.028 6.6 240062

1005.31 64 944.9 0.034 13.1 240063

2010.62 128 1950.2 0.045 24.7 240064

120 18.850 6

508.94 27

59 49 43.00 0/-041 3 63.62 127.23 16 18 26 17 31.4

446.1

15.7

0.031 10.1 240072

1017.88 54 955.0 0.036 20.3 240073

2035.75 108 1973.0 0.047 37.5 240074

120 
180

25.133 8

502.65 20

79 79 71.00 0/-041 3 62.83 125.66 25 22 33 21 26.7

449.3

19.7

0.029 22.1 240082

1005.31 40 952.0 0.033 44.3 240083

2010.62 80 1957.3 0.041 82.5 240084

180 31.416 10
502.65 16

99 99 89.00 0/-041 3 62.83 125.66 32 33 48 32 125.2
252.3

19.7
0.029 34.8 240092

1005.31 32 755.0 0.032 69.5 240093

m: modul, z: number of teeth p: pitch, pt: transvers, M: Weight [kg]

Geometric Information
Geometric Information

Size m z A b Da D0 L4 L5 L6 M Part. No.

030 1.5 16 29.95 20 27.9 24.9 4.5
38 82.5

0.14 201116
43 67.5

045

1.5 20 32.5

20

33.0 30.0 4.5
43 67.5

0.34 201120
53 77.5

2 16 38.6 37.2 33.2 8
43 71

0.37 201216
53 81

060

2

20

42.0 20 44.0 40.0

8

53 81

0.68 20122058 86

83 111

2.5 46.0 25 55.0 50.0

53 86

0.86 20132058 91

83 116

3 16 50.9 30 55.8 49.8

53 91

0.93 20141658 96

83 121

090

3

20

56.0 30 66.0 60.0 12.5
63 105.5

2.30 201420
104.5 147

4 75.0 40 88.0 80.0 18
63 121

3.24 201520
104.5 162.5

120

5

20

84.0 50 110.0 100.0 35

123

208 9.57 201620

6 103.0 60 132.0 120.0 35 218 11.8 201720

8 151.0 80 176.0 160.0 35 238 28.31 201820

180
8 20 151.0 80 176.0 160.0 35

160
275 28.31 201821

10 16 172.0 100 186.0 166.0 40 300 31.78 201916

m: modul, z: number of teeth, M: Weight [kg]

RackPinion
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Output

1

2

3

Input

A

B
A 

at the inputat the output

Bearing forces

Ratio  i 2 3 4 5 6 8 10 13.33 16 24 30 47 60

Nominal torque at the output

Efficiency

n1N = 500 rpm
T2N [ Nm ] 135 192 219 211 186 215 199 195 195 202 144 209 144

h [  % ] 89 89 88 88 87 84 82 78 74 67 64 54 50

n1N = 1000 rpm
T2N [ Nm ] 107 158 184 180 160 186 173 170 190 185 144 184 144

h [  % ] 90 90 90 89 88 86 84 81 77 70 65 56 53

n1N =1500 rpm
T2N [ Nm ] 89 135 159 157 140 164 153 151 168 165 144 163 144

h [  % ] 90 91 90 89 89 86 84 81 78 70 65 56 52

n1N = 3000 rpm
T2N [ Nm ] 59 93 113 113 103 121 114 113 126 124 126 123 126

h [  % ] 90 90 90 89 88 86 83 80 77 69 64 55 50

n1N = 4500 rpm
T2N [ Nm ] 44 71 88 89 81 96 91 90 101 99 101 98 101

h [  % ] 89 89 89 88 87 84 82 78 75 67 61 52 47

n1N = 6000 rpm
T2N [ Nm ] 35 58 71 73 67 80 75 75 84 82 84 82 84

h [  % ] 88 88 88 87 85 83 80 75 72 64 58 48 44

Max. acceleration torque T2B [ Nm ] 140 220 150 220 150

Emergency stop torque T2Not [ Nm ] 300 200 300 200

Idling torquea) T012 [ Nm ] 1.45 1.3 1.1

Max. input speed n1Max [ rpm] 6000

Max. backlashb) at the output
PS jt [ arcmin ] <13 <10 <9 <9 <8 <7 <6

PR jt [ arcmin ] <9 <7 <6 <6 <5 <4.5 <4

Torsional rigidity vom Abtrieb zum Eintrieb Ct21 [ Nm/arcmin ] 2.5 4.8 7.6 8.6 10 11 12.1 13.3 14.5 15.4 15 16 15

Stability at the output C2K [ Nm/arcmin ] 42

Max. axial forcec )d)  at the output Fa2max [ N ] 1300 1700 2600 3600 4400 4100 4500 5100 5300 6500 7300 7500 7500

Max. radial forcec)e) at the output Fr2max [ N ] 1300 1500 2100 2500 2800 2400 2500 2600 2700 3100 3300 3300 3300

Max. overturning torquec) at the output M2max [ Nm ] 110 120 170 200 220 190 200 210 220 250 270 270 270

Max. axial forcec)d) at the input Fa1max [ N ] 1700 990 750 1000 1400 1100 1400 1600 1200 1400 1300 1500 1300

Max. radial forcec)f ) at the input Fr1max [ N ] 690 510 390 520 720 560 710 760 610 650 620 690 630

Mass moment of inertiag)
Type 1h) J1 [ 10-6 kg m2 ] 550 304 218 178 157 135 125 117 114 110 109 108 108

Type 2 i) J1 [ 10-6 kg m2 ] 760 515 428 389 367 345 335 328 325 321 320 319 318

Service life Lh [ h ] 25000

Weight without motor components m [ kg  ] 9

Max. permissible housing temperature [ °C ] +90

Ambient temperature [ °C ] -15 up to +50

Lubrication synthetic gear oil (as per DIN 51502: CLP PG 460)

Painting None

Protection class IP65

a) approximate, at n1 = 3000 rpm and operating temperature.

b) Precision grade PS (standard backlash) for classic mechanical engineering applications., 

 Precision grade PR (reduced backlash) for precise process applications. 

c) Bearing forces: Values valid at n1 = 3000 rpm; ⅔ T2N and duty cycle of 40 %.   
Consult with Güdel for composite bearing forces, axial and radial forces.

 c) d)  in relation to shaft center.

 c) e) at a distance of 80 mm from the middle of the casing.

 c) f) at a distance of 95 mm from the middle of the casing.

g) in relation to the input, including coupling and clamping set at the output (model 1 and 2),  
with two clamping sets (model 3) increase values by     200/ i2.

 g) h) Motor shaft diameter Ød from Ø8 to Ø24, calculated at Ø19mm.

 g) i) Motor shaft diameter Ød from Ø25 to Ø35, calculated at Ø28mm.

Output flange including bearing & pinion

Radial rigidity C3 [ N/mm ] 24000

Speed n2N [  rpm ] 1500 750 400 150 100

Max. radial forcej) Frmax [ N ] 2500 3200 4000 4500 5000

j) Bearing forces: Values valid at duty cycle of 40 % at a distance of 15mm from the end of the bearing.

Fr1

Fa1

95

Fa2

Fr2

80

Fr

15Package
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Detailinformation about the  
Package, Options & Accessories  
on the following pages.

Size 060

*  Motor-specific gear dimensions

S: min. 54 [mm], R: Pitch circle Ø [mm], M: Bore hole Ø  
or thread [mm], F / ØD: Specify flange [mm]

*  Motor-specific gear dimensions 

Ød: Ø motor shaft [mm], 8 ≤ Ød ≤ 35

L: Motor shaft length [mm], 25 ≤  L  ≤ 66

Example HPG 060 B2

HPG xxx A1 A2 A3 B1 B2 B3 HPG xxx A1 A2 A3 B1 B2 B3

A
B

1
2

3
H

PG
06

0

HPG 060HPG 060

56 1  1 57 

Ø
25

 H
7 

Ø
32

 f
7 

 25.50 

Detail 1

 25 

 26  26 
 12 

 58 
 12 

 25 

ØS*
ØR*

M*

F* / ØD

Detail 1Detail 1

View x

 12 
 26 

 12 
 58  26 

 25 

ØS*
ØR*

M*

F* / ØD

Detail 1

View x

 25 

 26 
 1212 

 58  26 

ØS*
ØR*

M*

F* / ØD

Detail 1

View x

 5
5 

 6
0 

 9 

 37 

 1
80

 

 132 

 150 

 76 

 20 

 1
0 

 1
34

 

 1
40

 
 2

0 

 6
5 

 110 

 42.50 

Ø
20

 k
6 

 19 

 M
8 

 2
2.

50
 

 40 

 1
10

 

 110 

 6
 

 28 

 6 

 7
0 

 2
0 

 20 

 

 1
40

 
 2

0 

 70  20 

Ø66

M
10 (16 deep)

M6 (12 deep)

M10 (16 deep)

Ø
11

 

Centering

Ø95 H7 (5 deep)

M10 (16 deep)

Ø
d*

 

 L* 

 *197
+35

0

Detail 2

yx

View y

Detail 2

 6
0 

 5
5 

 110 

 7
0 

 2
0 

 1
10

 

 20 

 

 1
40

 
 2

0 

 70  20 
 110 

 132 

 76 

 6
5 

 1
80

 

 1
34

 

 9 

 1
0 

Ø
11

 

 1
40

 
 2

0  37 

 20 

 150 

Ø66

M
10 (16 deep)

M6 (12 deep)

M10 (16 deep)

Centering

Ø95 H7 (5 deep)

Ø
d*

 

M10 (16 deep) L* 

 *197
+35

0

x y

View y

Output

1

2

3

Input

A

B
A 

at the inputat the output

Bearing forces

Ratio  i 2 3 4 5 6 8 10 13.33 16 24 30 47 60

Nominal torque at the output

Efficiency

n1N = 500 rpm
T2N [ Nm ] 135 192 219 211 186 215 199 195 195 202 144 209 144

h [  % ] 89 89 88 88 87 84 82 78 74 67 64 54 50

n1N = 1000 rpm
T2N [ Nm ] 107 158 184 180 160 186 173 170 190 185 144 184 144

h [  % ] 90 90 90 89 88 86 84 81 77 70 65 56 53

n1N =1500 rpm
T2N [ Nm ] 89 135 159 157 140 164 153 151 168 165 144 163 144

h [  % ] 90 91 90 89 89 86 84 81 78 70 65 56 52

n1N = 3000 rpm
T2N [ Nm ] 59 93 113 113 103 121 114 113 126 124 126 123 126

h [  % ] 90 90 90 89 88 86 83 80 77 69 64 55 50

n1N = 4500 rpm
T2N [ Nm ] 44 71 88 89 81 96 91 90 101 99 101 98 101

h [  % ] 89 89 89 88 87 84 82 78 75 67 61 52 47

n1N = 6000 rpm
T2N [ Nm ] 35 58 71 73 67 80 75 75 84 82 84 82 84

h [  % ] 88 88 88 87 85 83 80 75 72 64 58 48 44

Max. acceleration torque T2B [ Nm ] 140 220 150 220 150

Emergency stop torque T2Not [ Nm ] 300 200 300 200

Idling torquea) T012 [ Nm ] 1.45 1.3 1.1

Max. input speed n1Max [ rpm] 6000

Max. backlashb) at the output
PS jt [ arcmin ] <13 <10 <9 <9 <8 <7 <6

PR jt [ arcmin ] <9 <7 <6 <6 <5 <4.5 <4

Torsional rigidity vom Abtrieb zum Eintrieb Ct21 [ Nm/arcmin ] 2.5 4.8 7.6 8.6 10 11 12.1 13.3 14.5 15.4 15 16 15

Stability at the output C2K [ Nm/arcmin ] 42

Max. axial forcec )d)  at the output Fa2max [ N ] 1300 1700 2600 3600 4400 4100 4500 5100 5300 6500 7300 7500 7500

Max. radial forcec)e) at the output Fr2max [ N ] 1300 1500 2100 2500 2800 2400 2500 2600 2700 3100 3300 3300 3300

Max. overturning torquec) at the output M2max [ Nm ] 110 120 170 200 220 190 200 210 220 250 270 270 270

Max. axial forcec)d) at the input Fa1max [ N ] 1700 990 750 1000 1400 1100 1400 1600 1200 1400 1300 1500 1300

Max. radial forcec)f ) at the input Fr1max [ N ] 690 510 390 520 720 560 710 760 610 650 620 690 630

Mass moment of inertiag)
Type 1h) J1 [ 10-6 kg m2 ] 550 304 218 178 157 135 125 117 114 110 109 108 108

Type 2 i) J1 [ 10-6 kg m2 ] 760 515 428 389 367 345 335 328 325 321 320 319 318

Service life Lh [ h ] 25000

Weight without motor components m [ kg  ] 9

Max. permissible housing temperature [ °C ] +90

Ambient temperature [ °C ] -15 up to +50

Lubrication synthetic gear oil (as per DIN 51502: CLP PG 460)

Painting None

Protection class IP65

a) approximate, at n1 = 3000 rpm and operating temperature.

b) Precision grade PS (standard backlash) for classic mechanical engineering applications., 

 Precision grade PR (reduced backlash) for precise process applications. 

c) Bearing forces: Values valid at n1 = 3000 rpm; ⅔ T2N and duty cycle of 40 %.   
Consult with Güdel for composite bearing forces, axial and radial forces.

 c) d)  in relation to shaft center.

 c) e) at a distance of 80 mm from the middle of the casing.

 c) f) at a distance of 95 mm from the middle of the casing.

g) in relation to the input, including coupling and clamping set at the output (model 1 and 2),  
with two clamping sets (model 3) increase values by     200/ i2.

 g) h) Motor shaft diameter Ød from Ø8 to Ø24, calculated at Ø19mm.

 g) i) Motor shaft diameter Ød from Ø25 to Ø35, calculated at Ø28mm.

Output flange including bearing & pinion

Radial rigidity C3 [ N/mm ] 24000

Speed n2N [  rpm ] 1500 750 400 150 100

Max. radial forcej) Frmax [ N ] 2500 3200 4000 4500 5000

j) Bearing forces: Values valid at duty cycle of 40 % at a distance of 15mm from the end of the bearing.

Fr1

Fa1

95

Fa2

Fr2

80

Fr
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Detailinformation about the  
Package, Options & Accessories  
on the following pages.

Size 060

*  Motor-specific gear dimensions

S: min. 54 [mm], R: Pitch circle Ø [mm], M: Bore hole Ø  
or thread [mm], F / ØD: Specify flange [mm]

*  Motor-specific gear dimensions 

Ød: Ø motor shaft [mm], 8 ≤ Ød ≤ 35

L: Motor shaft length [mm], 25 ≤  L  ≤ 66

Example HPG 060 B2

HPG xxx A1 A2 A3 B1 B2 B3 HPG xxx A1 A2 A3 B1 B2 B3
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H
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See General Introduction  
about Positions on page 21.

See Motor Interfaces  
on pages 112 et seq.

-
(optional)

AssemblyGüdel Pinion Request of the Output Flange

Type Size Configuration Ratio Precision Grades Centering

Ø
d 

H
7

Ø
d 

H
7

Motor shaft diameter [mm], 8 ≤ Ød ≤ 24

Motor shaft diameter [mm], 25 ≤ Ød ≤ 35

Type 1

Type 2

Ø
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L4 + L3* 

Output flange including additional storage & pinion supported on the customer side**

Package

Package

  

Your ideal Drive Train

Spacer elements HPG with Pinion special solutions on request

 

Clamping set Coupling

Pinion 1 Pinion 2 Pinion 3 Pinion 4 Pinion 5 Pinion 6

Maximum acceleration force FN [ N ] 7480 10363 13589 5958 9004 12597

Maximum acceleration torque TN [ Nm ] 159 275 346 119 225 302

Higher value for rack and pinion taking account of the number of load cycles:  
1x106 for the rack; 1x107 for the pinion. Both in cycle mode. 

Straight modular pitch

Helical modular pitch

Art. Nr. m z Da D0 A B b L4 L5 L6

Pinion 4 201220 2 20 44.0 40.0 42.0 24 20 8
53 81
58 86
83 111

Pinion 5 201320 2.5 20 55.0 50.0 46.5 24 25 8
53 86
58 91
83 116

Pinion 6 201416 3 16 55.8 49.8 50.9 29 30 8
53 91
58 96
83 121

Art. Nr. m z Da D0 A B b L4 L5 L6

Pinion 1 211220 2 20 46.44 42.44 43.22 24 20 8
53 81
58 86
83 111

Pinion 2 211320 2.5 20 58.05 53.05 48.025 24 25 8
53 86
58 91
83 116

Pinion 3 211416 3 16 58.73 52.73 52.365 29 30 8
53 91
58 96
83 121 Our functional package with high performance angle gearbox, 

output flange, pinion and rack by Güdel.

Options & Accessories

*  L3 for any additional distance ring.

**  Output flange in the area of the storage is  
 provided by the customer.

More on the Technical Data Sheets  
Your ideal Drive Train  
on pages 94 et seq.

Calculating Sizes Flowchart  
Calculating your ideal Drive Train  
on pages 106 et seq.

Casing can only be fastened with long screws as per the bore hole pattern.

Screws M10 of length 98mm + H + thread depth, tightening torque 42Nm.

Example HPG 060 C1 Package
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Output flange including additional storage & pinion supported on the customer side**

Package

Package

  

Your ideal Drive Train

Spacer elements HPG with Pinion special solutions on request

 

Clamping set Coupling

Pinion 1 Pinion 2 Pinion 3 Pinion 4 Pinion 5 Pinion 6

Maximum acceleration force FN [ N ] 7480 10363 13589 5958 9004 12597

Maximum acceleration torque TN [ Nm ] 159 275 346 119 225 302

Higher value for rack and pinion taking account of the number of load cycles:  
1x106 for the rack; 1x107 for the pinion. Both in cycle mode. 

Straight modular pitch

Helical modular pitch

Art. Nr. m z Da D0 A B b L4 L5 L6

Pinion 4 201220 2 20 44.0 40.0 42.0 24 20 8
53 81
58 86
83 111

Pinion 5 201320 2.5 20 55.0 50.0 46.5 24 25 8
53 86
58 91
83 116

Pinion 6 201416 3 16 55.8 49.8 50.9 29 30 8
53 91
58 96
83 121

Art. Nr. m z Da D0 A B b L4 L5 L6

Pinion 1 211220 2 20 46.44 42.44 43.22 24 20 8
53 81
58 86
83 111

Pinion 2 211320 2.5 20 58.05 53.05 48.025 24 25 8
53 86
58 91
83 116

Pinion 3 211416 3 16 58.73 52.73 52.365 29 30 8
53 91
58 96
83 121 Our functional package with high performance angle gearbox, 

output flange, pinion and rack by Güdel.

Options & Accessories

*  L3 for any additional distance ring.

**  Output flange in the area of the storage is  
 provided by the customer.

More on the Technical Data Sheets  
Your ideal Drive Train  
on pages 94 et seq.

Calculating Sizes Flowchart  
Calculating your ideal Drive Train  
on pages 106 et seq.

Casing can only be fastened with long screws as per the bore hole pattern.

Screws M10 of length 98mm + H + thread depth, tightening torque 42Nm.

Example HPG 060 C1 Package
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Example 

HPG 060-A1-5-PS-0-211320-86-53-22-SU

Package 
(Output Flange including  
Bearing & Pinion)

Mounting Position

SS  vertical standing worm

SU vertical worm below

SL  flat lying worm

SO  vertical worm top

Example 

HPG060-A1-5-PS-0-SU

Unless a pinion is 
required

Unless no spacer  
elements are required

Unless a Package is required 
(Output Flange including Bearing & Pinion)

Spacer Elements

0 without

1 at input 1 
 for configuration 
  C and D

2 at input 2 
 (input shaft) 
 for configuration 
 B and D

3 for input 1  
 and 2 for  
 configuration  
 B und D
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Eintrieb

A

B
A

Abtrieb

1

2

3

Lagerkräfte

am Eintriebam Abrieb

Übersetzung  i 2 3 4 5 6 8 10 13.33 16 24 30 47 60

Nenndrehmoment am Abtrieb

Wirkungsgrad

n1N = 500rpm
T2N [ Nm ] 135 192 219 211 186 215 199 195 195 202 144 209 144

h [  % ] 89 89 88 88 87 84 82 78 74 67 64 54 50

n1N = 1000rpm
T2N [ Nm ] 107 158 184 180 160 186 173 170 190 185 144 184 144

h [  % ] 90 90 90 89 88 86 84 81 77 70 65 56 53

n1N =1500rpm
T2N [ Nm ] 89 135 159 157 140 164 153 151 168 165 144 163 144

h [  % ] 90 91 90 89 89 86 84 81 78 70 65 56 52

n1N = 3000rpm
T2N [ Nm ] 59 93 113 113 103 121 114 113 126 124 126 123 126

h [  % ] 90 90 90 89 88 86 83 80 77 69 64 55 50

n1N = 4500rpm
T2N [ Nm ] 44 71 88 89 81 96 91 90 101 99 101 98 101

h [  % ] 89 89 89 88 87 84 82 78 75 67 61 52 47

n1N = 6000rpm
T2N [ Nm ] 35 58 71 73 67 80 75 75 84 82 84 82 84

h [  % ] 88 88 88 87 85 83 80 75 72 64 58 48 44

Max. Beschleunigungsmoment T2B [ Nm ] 140 220 150 220 150

Not-Aus-Moment T2Not [ Nm ] 300 200 300 200

Leerlaufdrehmoment a) T012 [ Nm ] 1.45 1.3 1.1

Max. Antriebsdrehzahl n1Max [rpm] 6000

Max.Verdrehspielb) am Abtrieb
PS jt [ arcmin ] <13 <10 <9 <9 <8 <7 <6

PR jt [ arcmin ] <9 <7 <6 <6 <5 <4.5 <4

Verdrehsteifigkeit vom Abtrieb zum Eintrieb Ct21 [ Nm/arcmin ] 2.5 4.8 7.6 8.6 10 11 12.1 13.3 14.5 15.4 15 16 15

Kippsteifigkeit am Abtrieb C2K [ Nm/arcmin ] 42

Max. Axialkraft c )d)  am Abtrieb Fa2max [ N ] 1300 1700 2600 3600 4400 4100 4500 5100 5300 6500 7300 7500 7500

Max. Radialkraftc)e) am Abtrieb Fr2max [ N ] 1300 1500 2100 2500 2800 2400 2500 2600 2700 3100 3300 3300 3300

Max. Kippmomentc) am Abtrieb M2max [ Nm ] 110 120 170 200 220 190 200 210 220 250 270 270 270

Max. Axialkraftc)d) am Eintrieb Fa1max [ N ] 1700 990 750 1000 1400 1100 1400 1600 1200 1400 1300 1500 1300

Max. Radialkraft c)f ) am Eintrieb Fr1max [ N ] 690 510 390 520 720 560 710 760 610 650 620 690 630

Massenträgheitsmoment g)
Typ 1h) J1 [ 10-6 kg m2 ] 550 304 218 178 157 135 125 117 114 110 109 108 108

Typ 2 i) J1 [ 10-6 kg m2 ] 760 515 428 389 367 345 335 328 325 321 320 319 318

Lebensdauer Lh [ h ] 25000

Gewicht ohne Motoranbauteile m [ kg  ] 9

Max. zulässige Gehäusetemperatur [ °C ] +90

Umgebungstemperatur [ °C ] -15 bis +50

Schmierung synthetisches Getriebeöl  (nach DIN 51502: CLP PG 460)

Lackierung keine

Schutzart IP65

a) approximativ, bei n1 = 3000rpm und Betriebstemperatur.

b) Präzisionsklasse PS (standard backlash) für Anwendungen im klassischen Maschinenbau, 

 Präzisionsklasse PR (reduced backlash) für genaue Prozessanwendungen. 

c) Lagerkräfte: Werte gelten bei n1 = 3000rpm; ⅔ T2N und ED 40 %.   
Bei zusammengesetzten Lagerkräften, Axial- und Radialkräften, bei Güdel nachfragen.

 c) d)  bezogen auf Wellenzentrum.

 c) e) im Abstand 80mm ab Mitte Gehäuse.

 c) f) im Abstand 95mm ab Mitte Gehäuse.

g) bezogen auf den Eintrieb, inklusive Kupplung und Schrumpfscheibe am Abtrieb (Bauart 1 
und 2),  
bei zwei Spannsätzen (Bauart 3) Werte um 200/ i2 erhöhen.

 g) h) Motorwellendurchmesser Ød von Ø8 bis Ø24, gerechnet mit Ø19mm.

Abtriebsglocke inkl. Zusatzlager & Ritzel

Senksteifigkeit C3 [ N/mm ] 24000

Drehzahl n2N [ rpm ] 1500 750 400 150 100

Max. Radialkraft j) Frmax [ N ] 1100 1350 1500 1600 1700

j) Lagerkräfte: Werte gelten bei ED 40 % im Abstand von 15mm ab Ende Lagerung.

Detailinformationen zu  
Paket, Optionen & Zubehör  
auf den Folgeseiten.
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HPG 060HPG 060 Leistungsübersicht Zeichnungen Hochleistungswinkelgetriebe 

*  Motorenabhängige Getriebeabmessungen 

Ød: Ø Motorenwelle [mm], 8 ≤ Ød ≤ 35

L: Länge Motorenwelle [mm], 25 ≤  L  ≤ 66

*  Motorenabhängige Getriebeabmessungen

S: min. 54 [mm], R: Teilkreis Ø [mm], M: Bohrungs Ø  
oder Gewinde [mm], F / ØD: Flansch spezifizieren [mm]

Hochleistungswinkelgetriebe 

Fr
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Output

1

2

3

Input

A

B
A 

at the inputat the output

Bearing forces

Ratio  i 2 3 4 5 6 8 10 13.33 16 24 30 47 60

Nominal torque at the output

Efficiency

n1N = 500 rpm
T2N [ Nm ] 135 192 219 211 186 215 199 195 195 202 144 209 144

h [  % ] 89 89 88 88 87 84 82 78 74 67 64 54 50

n1N = 1000 rpm
T2N [ Nm ] 107 158 184 180 160 186 173 170 190 185 144 184 144

h [  % ] 90 90 90 89 88 86 84 81 77 70 65 56 53

n1N =1500 rpm
T2N [ Nm ] 89 135 159 157 140 164 153 151 168 165 144 163 144

h [  % ] 90 91 90 89 89 86 84 81 78 70 65 56 52

n1N = 3000 rpm
T2N [ Nm ] 59 93 113 113 103 121 114 113 126 124 126 123 126

h [  % ] 90 90 90 89 88 86 83 80 77 69 64 55 50

n1N = 4500 rpm
T2N [ Nm ] 44 71 88 89 81 96 91 90 101 99 101 98 101

h [  % ] 89 89 89 88 87 84 82 78 75 67 61 52 47

n1N = 6000 rpm
T2N [ Nm ] 35 58 71 73 67 80 75 75 84 82 84 82 84

h [  % ] 88 88 88 87 85 83 80 75 72 64 58 48 44

Max. acceleration torque T2B [ Nm ] 140 220 150 220 150

Emergency stop torque T2Not [ Nm ] 300 200 300 200

Idling torquea) T012 [ Nm ] 1.45 1.3 1.1

Max. input speed n1Max [ rpm] 6000

Max. backlashb) at the output
PS jt [ arcmin ] <13 <10 <9 <9 <8 <7 <6

PR jt [ arcmin ] <9 <7 <6 <6 <5 <4.5 <4

Torsional rigidity vom Abtrieb zum Eintrieb Ct21 [ Nm/arcmin ] 2.5 4.8 7.6 8.6 10 11 12.1 13.3 14.5 15.4 15 16 15

Stability at the output C2K [ Nm/arcmin ] 42

Max. axial forcec )d)  at the output Fa2max [ N ] 1300 1700 2600 3600 4400 4100 4500 5100 5300 6500 7300 7500 7500

Max. radial forcec)e) at the output Fr2max [ N ] 1300 1500 2100 2500 2800 2400 2500 2600 2700 3100 3300 3300 3300

Max. overturning torquec) at the output M2max [ Nm ] 110 120 170 200 220 190 200 210 220 250 270 270 270

Max. axial forcec)d) at the input Fa1max [ N ] 1700 990 750 1000 1400 1100 1400 1600 1200 1400 1300 1500 1300

Max. radial forcec)f ) at the input Fr1max [ N ] 690 510 390 520 720 560 710 760 610 650 620 690 630

Mass moment of inertiag)
Type 1h) J1 [ 10-6 kg m2 ] 550 304 218 178 157 135 125 117 114 110 109 108 108

Type 2 i) J1 [ 10-6 kg m2 ] 760 515 428 389 367 345 335 328 325 321 320 319 318

Service life Lh [ h ] 25000

Weight without motor components m [ kg  ] 9

Max. permissible housing temperature [ °C ] +90

Ambient temperature [ °C ] -15 up to +50

Lubrication synthetic gear oil (as per DIN 51502: CLP PG 460)

Painting None

Protection class IP65

a) approximate, at n1 = 3000 rpm and operating temperature.

b) Precision grade PS (standard backlash) for classic mechanical engineering applications., 

 Precision grade PR (reduced backlash) for precise process applications. 

c) Bearing forces: Values valid at n1 = 3000 rpm; ⅔ T2N and duty cycle of 40 %.   
Consult with Güdel for composite bearing forces, axial and radial forces.

 c) d)  in relation to shaft center.

 c) e) at a distance of 80 mm from the middle of the casing.

 c) f) at a distance of 95 mm from the middle of the casing.

g) in relation to the input, including coupling and clamping set at the output (model 1 and 2),  
with two clamping sets (model 3) increase values by     200/ i2.

 g) h) Motor shaft diameter Ød from Ø8 to Ø24, calculated at Ø19mm.

 g) i) Motor shaft diameter Ød from Ø25 to Ø35, calculated at Ø28mm.

Output flange including bearing & pinion

Radial rigidity C3 [ N/mm ] 24000

Speed n2N [  rpm ] 1500 750 400 150 100

Max. radial forcej) Frmax [ N ] 2500 3200 4000 4500 5000

j) Bearing forces: Values valid at duty cycle of 40 % at a distance of 15mm from the end of the bearing.

Fr1

Fa1

95

Fa2

Fr2

80

Fr
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Performance DrawingsHigh Performance Angle Gearboxes High Performance Angle Gearboxes

Detailinformation about the  
Package, Options & Accessories  
on the following pages.

Size 060

*  Motor-specific gear dimensions

S: min. 54 [mm], R: Pitch circle Ø [mm], M: Bore hole Ø  
or thread [mm], F / ØD: Specify flange [mm]

*  Motor-specific gear dimensions 

Ød: Ø motor shaft [mm], 8 ≤ Ød ≤ 35

L: Motor shaft length [mm], 25 ≤  L  ≤ 66

Example HPG 060 B2
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Output

1

2

3

Input

A

B
A 

at the inputat the output

Bearing forces

Ratio  i 2 3 4 5 6 8 10 13.33 16 24 30 47 60

Nominal torque at the output

Efficiency

n1N = 500 rpm
T2N [ Nm ] 135 192 219 211 186 215 199 195 195 202 144 209 144

h [  % ] 89 89 88 88 87 84 82 78 74 67 64 54 50

n1N = 1000 rpm
T2N [ Nm ] 107 158 184 180 160 186 173 170 190 185 144 184 144

h [  % ] 90 90 90 89 88 86 84 81 77 70 65 56 53

n1N =1500 rpm
T2N [ Nm ] 89 135 159 157 140 164 153 151 168 165 144 163 144

h [  % ] 90 91 90 89 89 86 84 81 78 70 65 56 52

n1N = 3000 rpm
T2N [ Nm ] 59 93 113 113 103 121 114 113 126 124 126 123 126

h [  % ] 90 90 90 89 88 86 83 80 77 69 64 55 50

n1N = 4500 rpm
T2N [ Nm ] 44 71 88 89 81 96 91 90 101 99 101 98 101

h [  % ] 89 89 89 88 87 84 82 78 75 67 61 52 47

n1N = 6000 rpm
T2N [ Nm ] 35 58 71 73 67 80 75 75 84 82 84 82 84

h [  % ] 88 88 88 87 85 83 80 75 72 64 58 48 44

Max. acceleration torque T2B [ Nm ] 140 220 150 220 150

Emergency stop torque T2Not [ Nm ] 300 200 300 200

Idling torquea) T012 [ Nm ] 1.45 1.3 1.1

Max. input speed n1Max [ rpm] 6000

Max. backlashb) at the output
PS jt [ arcmin ] <13 <10 <9 <9 <8 <7 <6

PR jt [ arcmin ] <9 <7 <6 <6 <5 <4.5 <4

Torsional rigidity vom Abtrieb zum Eintrieb Ct21 [ Nm/arcmin ] 2.5 4.8 7.6 8.6 10 11 12.1 13.3 14.5 15.4 15 16 15

Stability at the output C2K [ Nm/arcmin ] 42

Max. axial forcec )d)  at the output Fa2max [ N ] 1300 1700 2600 3600 4400 4100 4500 5100 5300 6500 7300 7500 7500

Max. radial forcec)e) at the output Fr2max [ N ] 1300 1500 2100 2500 2800 2400 2500 2600 2700 3100 3300 3300 3300

Max. overturning torquec) at the output M2max [ Nm ] 110 120 170 200 220 190 200 210 220 250 270 270 270

Max. axial forcec)d) at the input Fa1max [ N ] 1700 990 750 1000 1400 1100 1400 1600 1200 1400 1300 1500 1300

Max. radial forcec)f ) at the input Fr1max [ N ] 690 510 390 520 720 560 710 760 610 650 620 690 630

Mass moment of inertiag)
Type 1h) J1 [ 10-6 kg m2 ] 550 304 218 178 157 135 125 117 114 110 109 108 108

Type 2 i) J1 [ 10-6 kg m2 ] 760 515 428 389 367 345 335 328 325 321 320 319 318

Service life Lh [ h ] 25000

Weight without motor components m [ kg  ] 9

Max. permissible housing temperature [ °C ] +90

Ambient temperature [ °C ] -15 up to +50

Lubrication synthetic gear oil (as per DIN 51502: CLP PG 460)

Painting None

Protection class IP65

a) approximate, at n1 = 3000 rpm and operating temperature.

b) Precision grade PS (standard backlash) for classic mechanical engineering applications., 

 Precision grade PR (reduced backlash) for precise process applications. 

c) Bearing forces: Values valid at n1 = 3000 rpm; ⅔ T2N and duty cycle of 40 %.   
Consult with Güdel for composite bearing forces, axial and radial forces.

 c) d)  in relation to shaft center.

 c) e) at a distance of 80 mm from the middle of the casing.

 c) f) at a distance of 95 mm from the middle of the casing.

g) in relation to the input, including coupling and clamping set at the output (model 1 and 2),  
with two clamping sets (model 3) increase values by     200/ i2.

 g) h) Motor shaft diameter Ød from Ø8 to Ø24, calculated at Ø19mm.

 g) i) Motor shaft diameter Ød from Ø25 to Ø35, calculated at Ø28mm.

Output flange including bearing & pinion

Radial rigidity C3 [ N/mm ] 24000

Speed n2N [  rpm ] 1500 750 400 150 100

Max. radial forcej) Frmax [ N ] 2500 3200 4000 4500 5000

j) Bearing forces: Values valid at duty cycle of 40 % at a distance of 15mm from the end of the bearing.
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Detailinformation about the  
Package, Options & Accessories  
on the following pages.

Size 060

*  Motor-specific gear dimensions

S: min. 54 [mm], R: Pitch circle Ø [mm], M: Bore hole Ø  
or thread [mm], F / ØD: Specify flange [mm]

*  Motor-specific gear dimensions 

Ød: Ø motor shaft [mm], 8 ≤ Ød ≤ 35

L: Motor shaft length [mm], 25 ≤  L  ≤ 66
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16 
24 
30 
47 
60

* PR can not be  
selected in sizes  
030 and 180

PS Standard 
 circumferential 
  backlash

PR Reduced  
 circumferential  
 backlash *

See Technical Data Sheets 
on pages 26 et seq.

Output
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S

4 x Ød/M

R

d

F / ØD

L
t

ts*

*  ts > t   precise motor reference, and in 
this case change t by ts in the reference of 
motor flange.

Motor Gearbox Size Code
R Ød /M S t d L 030 045 060 090 120 180
75 d 5.5 60 2.5 14 30 A  B A  B A  B R75 / d5.5-S60 / t2.5-d14 x 30

75 d 5.5 60 3 14 30 A  B A  B A  B R75 / d5.5-S60 / t3-d14 x 30

75 d 5.8 60 2.5 11 23 A  B A  B R75 / d5.8-S60 / t2.5-d11 x 23

75 d 6.5 60 3 14 30 A  B A  B A  B R75 / d6.5-S60 / t3-d14 x 30

90 d 6 70 3 19 35 A  B * A  B A  B R90 / d6-S70 / t3-d19 x 35

90 d 7 70 3 14 30 A  B  A  B A  B R90 / d7-S70 / t3-d14 x 30

90 d 7 70 3 16 40 A  B * A  B A  B R90 / d7-S70 / t3-d16 x 40

95 d 6.6 50 2.5 14 30 A  B A  B R95 / d6.6-S50 / t2.5-d14 x 30

100 d 7 80 3 14 30 A  B A  B A  B R100 / d7-S80 / t3-d14 x 30

100 d 7 80 3 19 40 A  B * A  B A  B A  B R100 / d7-S80 / t3-d19 x 40

100 d 6.5 80 2.5 14 30 A  B A  B A  B R100 / d6.5-S80 / t2.5-d14 x 30

100 d 6.5 80 3 19 40 A  B * A  B A  B A  B R100 / d6.5-S80 / t3-d19 x 40

100 d 6.6 80 4 10 32 A  B A  B * A  B R100 / d6.6-S80 / t4-d10 x 32

100 d 6.6 80 5 14 37 A  B * A  B * A  B R100 / d6.6-S80 / t5-d14 x 37

100 d 6.6 80 5 16 40 A  B * A  B * A  B A  B R100 / d6.6-S80 / t5-d16 x 40

115 d 9 95 3 19 40 A  B A  B A  B A  B R115 / d9-S95 / t3-d19 x 40

115 d 7 95 3 24 45 A  B A  B A  B A  B R115 / d7-S95 / t3-d24 x 45

115 d 10 95 3 19 40 A  B A  B A  B A  B R115 / d10-S95 / t3-d19 x 40

130 d 9 95 3 19 40 A  B A  B A  B A  B R130 / d9-S95 / t3-d19 x 40

130 d 9 95 3 24 50 A  B A  B A  B A  B R130 / d9-S95 / t3-d24 x 50

130 d 9 110 3 24 50 A  B A  B A  B A  B R130 / d9-S110 / t3-d24 x 50

130 d 9 110 3.5 24 50 A  B A  B A  B A  B R130 / d9-S110 / t3.5-d24 x 50

130 d 9 110 3.5 19 40 A  B A  B A  B A  B R130 / d9-S110 / t3.5-d19 x 40

130 M8 110 3.5 19 40 A  B A  B A  B A  B A R130 / M8-S110 / t3.5-d19 x 40

130 M8 110 3.5 24 50 A  B A  B A  B A  B R130 / M8-S110 / t3.5-d24 x 50

130 M8 110 3.5 28 60 A  B A  B A  B A  B R130 / M8-S110 / t3.5-d28 x 60

130 M8 110 3.5 38 80 A  B A  B A  B R130 / M8-S110 / t3.5-d38 x 80

145 d 9 110 6 19 55 A  B * A  B A  B * A  B * R145 / d9-S110 / t6-d19 x 55

145 d 9 110 6 19 58 A  B * A  B A  B * A  B * R145 / d9-S110 / t6-d19 x 58

145 d 9 110 6 22 58 A  B * A  B A  B * A  B * A  B R145 / d9-S110 / t6-d22 x 58

145 d 9 110 6 24 58 A  B * A  B A  B * A  B * A  B R145 / d9-S110 / t6-d24 x 58

145 d 9 110 6 28 63 A  B A  B * A  B * A  B R145 / d9-S110 / t6-d28 x 63

145 d 10 110 3.5 16 40 A  B A  B A  B R145 / d10-S110 / t3.5-d16 x 40

145 d 10 110 3.5 19 40 A  B A  B A  B A  B R145 / d10-S110 / t3.5-d19 x 40

165 d 11 110 4 24 50 A  B A  B A  B R165 / d11-S110 / t4-d24 x 50

165 d 11 130 3 28 60 A  B A  B A  B A  B R165 / d11-S130 / t3-d28 x 60

165 d 11 130 3.5 19 28 A  B R165 / d11-S130 / t3.5-d19 x 28

165 d 11 130 3.5 24 50 A  B A  B A  B R165 / d11-S130 / t3.5-d24 x 50

165 d 11 130 3.5 32 58 A  B A  B A  B A  B R165 / d11-S130 / t3.5-d32 x 58

165 d 11 130 4 32 58 A  B A  B A  B A  B R165 / d11-S130 / t4-d32 x 58

190 d 11 155 3.5 32 60 A  B A  B A  B R190 / d11-S155 / t3.5-d32 x 60

190 d 11 155 3.5 35 60 A  B A  B A  B R190 / d11-S155 / t3.5-d35 x 60

200 d 13.5 114.3 3.2 35 79 A  B A  B A  B R200 / d13.5-S114.3 / t3.2-d35 x 79

200 d 13.5 114.3 3.2 42 113 A  B * A  B R200 / d13.5-S114.3 / t3.2-d42 x 113

215 d 14 130 4 32 60 A  B A  B A  B R215 / d14-S130 / t4-d32 x 60

215 d 14 130 4 38 60 A  B A  B A  B R215 / d14-S130 / t4-d38 x 60

215 d 13 180 4 28 60 A  B A  B A  B R215 / d13-S180 / t4-d28 x 60

215 d 13 180 4 38 80 A  B A  B A  B R215 / d13-S180 / t4-d38 x 80

215 d 14 180 4 28 42 A  B A  B R215 / d14-S180 / t4-d28 x 42

215 d 14 180 4 28 60 A  B A  B A  B R215 / d14-S180 / t4-d28 x 60

215 d 14 180 4 32 58 A  B A  B A  B R215 / d14-S180 / t4-d32 x 58

215 d 14 180 4 32 60 A  B A  B A  B R215 / d14-S180 / t4-d32 x 60

215 d 14 180 4 32 80 A  B A  B A  B R215 / d14-S180 / t4-d32 x 80

215 d 14 180 4 38 80 A  B A  B A  B R215 / d14-S180 / t4-d38 x 80

235 d 13.5 200 4 42 116 A  B * A  B R235 / d13.5-S200 / t4-d42 x 116

265 d 13 230 4 38 80 A  B A  B R265 / d13-S230 / t4-d38 x 80

265 d 14 230 4 38 80 A  B A  B R265 / d14-S230 / t4-d38 x 80

265 d 14 230 4 55 110 A  B R265 / d14-S230 / t4-d55 x 110

300 d 18 250 5 42 110 A  B A  B R300 / d18-S250 / t5-d42 x 110

300 d 18 250 5 48 82 A  B A  B R300 / d18-S250 / t5-d48 x 82

300 d 18 250 5 48 110 A  B A  B R300 / d18-S250 / t5-d48 x 110

300 d 19 250 5 48 110 A  B A  B R300 / d19-S250 / t5-d48 x 110

350 d 18 300 5 55 110 A  B R350 / d18-S300 / t5-d55 x 110

350 d 18 300 5 60 110 A  B R350 / d18-S300 / t5-d60 x 110

* Motorenflansch dicker als üblich.

Motor Gearbox Size Code
R Ød /M S t d L 030 045 060 090 120 180
63 d 4.5 40 2.5 9 20 A  B A  B R63 / d4.5-S40 / t2.5-d9 x 20

63 d 5.4 40 2.5 9 20 A  B A  B R63 / d5.4-S40 / t2.5-d9 x 20

63 d 5.5 40 2.5 9 25 A  B A  B R63 / d5.5-S40 / t2.5-d9 x 25

64 d 5.4 40 2 9 20 A  B A  B R64 / d5.4-S40 / t2-d9 x 20

70 d 4.5 40 2.5 9 20 A  B A  B R70 / d4.5-S40 / t2.5-d9 x 20

70 d 4.5 50 3 11 30 A  B A  B R70 / d4.5-S50 / t3-d11 x 30

70 d 4.5 50 3 14 30 A  B A  B R70 / d4.5-S50 / t3-d14 x 30

70 d 5.5 50 3 14 30 A  B A  B R70 / d5.5-S50 / t3-d14 x 30

75 d 5.5 60 2.5 11 23 A  B A  B R75 / d5.5-S60 / t2.5-d11 x 23

R130 M8 S110 t3.5 d24 L50/ - - x/
Motor Fixing Diameter Motor Centring Diameter Motor Output Shaft Dimensions

R Pitch diameter 
of fixing holes or 
threads [mm]

Ød Diameter of 
 fixing holes [mm]

M Diameter of  
 fixing threads 
 [mm]

S Centering  
 diameter [mm]

t Depth of  
 centering  
 shoulder [mm]

d Diameter [mm] L Length [mm]

Order Reference

Choose your appropriate  
Motor Interface

112 1  1 113 
SL - schnecke liegend

SL - schnecke liegend

SO - schnecke oben

SO - schnecke oben

SS - -Schnecke stehend

SS - -Schnecke stehend

SU - schnecke unten liegend

SU - schnecke unten liegend

SO vertical worm upstairs

SS  vertical standing worm

SU vertical worm below

SL flat lying worm

Installation Position

Universal fastening Methods &  
Positioning of your Gearbox 

A huge range of fastening methods are 
possible. For example with long or short 
screws, as well as as through the multi-di-
rectional thread in the casing

20 1  1 21 

R Assembly right 
L Assembly left

L5 Length Output flange 
 acc. to. catalogue [mm]

H  Heigth of spacer  
 elements  [mm]

Part. No. 
acc. to catalogue

L6 Distance between 
pinion amd housing [mm]

Mandatory for 
configuration 3, 
Shrink Disc on 
both sides.- - - - - -

Order Reference 

Define the Code of your  
High Performance Angle Gearbox

110 1   1 111



S

4 x Ød/M

R

d

F / ØD

L
t

ts*

*  ts > t   precise motor reference, and in 
this case change t by ts in the reference of 
motor flange.

Motor Gearbox Size Code
R Ød /M S t d L 030 045 060 090 120 180
75 d 5.5 60 2.5 14 30 A  B A  B A  B R75 / d5.5-S60 / t2.5-d14 x 30

75 d 5.5 60 3 14 30 A  B A  B A  B R75 / d5.5-S60 / t3-d14 x 30

75 d 5.8 60 2.5 11 23 A  B A  B R75 / d5.8-S60 / t2.5-d11 x 23

75 d 6.5 60 3 14 30 A  B A  B A  B R75 / d6.5-S60 / t3-d14 x 30

90 d 6 70 3 19 35 A  B * A  B A  B R90 / d6-S70 / t3-d19 x 35

90 d 7 70 3 14 30 A  B  A  B A  B R90 / d7-S70 / t3-d14 x 30

90 d 7 70 3 16 40 A  B * A  B A  B R90 / d7-S70 / t3-d16 x 40

95 d 6.6 50 2.5 14 30 A  B A  B R95 / d6.6-S50 / t2.5-d14 x 30

100 d 7 80 3 14 30 A  B A  B A  B R100 / d7-S80 / t3-d14 x 30

100 d 7 80 3 19 40 A  B * A  B A  B A  B R100 / d7-S80 / t3-d19 x 40

100 d 6.5 80 2.5 14 30 A  B A  B A  B R100 / d6.5-S80 / t2.5-d14 x 30

100 d 6.5 80 3 19 40 A  B * A  B A  B A  B R100 / d6.5-S80 / t3-d19 x 40

100 d 6.6 80 4 10 32 A  B A  B * A  B R100 / d6.6-S80 / t4-d10 x 32

100 d 6.6 80 5 14 37 A  B * A  B * A  B R100 / d6.6-S80 / t5-d14 x 37

100 d 6.6 80 5 16 40 A  B * A  B * A  B A  B R100 / d6.6-S80 / t5-d16 x 40

115 d 9 95 3 19 40 A  B A  B A  B A  B R115 / d9-S95 / t3-d19 x 40

115 d 7 95 3 24 45 A  B A  B A  B A  B R115 / d7-S95 / t3-d24 x 45

115 d 10 95 3 19 40 A  B A  B A  B A  B R115 / d10-S95 / t3-d19 x 40

130 d 9 95 3 19 40 A  B A  B A  B A  B R130 / d9-S95 / t3-d19 x 40

130 d 9 95 3 24 50 A  B A  B A  B A  B R130 / d9-S95 / t3-d24 x 50

130 d 9 110 3 24 50 A  B A  B A  B A  B R130 / d9-S110 / t3-d24 x 50

130 d 9 110 3.5 24 50 A  B A  B A  B A  B R130 / d9-S110 / t3.5-d24 x 50

130 d 9 110 3.5 19 40 A  B A  B A  B A  B R130 / d9-S110 / t3.5-d19 x 40

130 M8 110 3.5 19 40 A  B A  B A  B A  B A R130 / M8-S110 / t3.5-d19 x 40

130 M8 110 3.5 24 50 A  B A  B A  B A  B R130 / M8-S110 / t3.5-d24 x 50

130 M8 110 3.5 28 60 A  B A  B A  B A  B R130 / M8-S110 / t3.5-d28 x 60

130 M8 110 3.5 38 80 A  B A  B A  B R130 / M8-S110 / t3.5-d38 x 80

145 d 9 110 6 19 55 A  B * A  B A  B * A  B * R145 / d9-S110 / t6-d19 x 55

145 d 9 110 6 19 58 A  B * A  B A  B * A  B * R145 / d9-S110 / t6-d19 x 58

145 d 9 110 6 22 58 A  B * A  B A  B * A  B * A  B R145 / d9-S110 / t6-d22 x 58

145 d 9 110 6 24 58 A  B * A  B A  B * A  B * A  B R145 / d9-S110 / t6-d24 x 58

145 d 9 110 6 28 63 A  B A  B * A  B * A  B R145 / d9-S110 / t6-d28 x 63

145 d 10 110 3.5 16 40 A  B A  B A  B R145 / d10-S110 / t3.5-d16 x 40

145 d 10 110 3.5 19 40 A  B A  B A  B A  B R145 / d10-S110 / t3.5-d19 x 40

165 d 11 110 4 24 50 A  B A  B A  B R165 / d11-S110 / t4-d24 x 50

165 d 11 130 3 28 60 A  B A  B A  B A  B R165 / d11-S130 / t3-d28 x 60

165 d 11 130 3.5 19 28 A  B R165 / d11-S130 / t3.5-d19 x 28

165 d 11 130 3.5 24 50 A  B A  B A  B R165 / d11-S130 / t3.5-d24 x 50

165 d 11 130 3.5 32 58 A  B A  B A  B A  B R165 / d11-S130 / t3.5-d32 x 58

165 d 11 130 4 32 58 A  B A  B A  B A  B R165 / d11-S130 / t4-d32 x 58

190 d 11 155 3.5 32 60 A  B A  B A  B R190 / d11-S155 / t3.5-d32 x 60

190 d 11 155 3.5 35 60 A  B A  B A  B R190 / d11-S155 / t3.5-d35 x 60

200 d 13.5 114.3 3.2 35 79 A  B A  B A  B R200 / d13.5-S114.3 / t3.2-d35 x 79

200 d 13.5 114.3 3.2 42 113 A  B * A  B R200 / d13.5-S114.3 / t3.2-d42 x 113

215 d 14 130 4 32 60 A  B A  B A  B R215 / d14-S130 / t4-d32 x 60

215 d 14 130 4 38 60 A  B A  B A  B R215 / d14-S130 / t4-d38 x 60

215 d 13 180 4 28 60 A  B A  B A  B R215 / d13-S180 / t4-d28 x 60

215 d 13 180 4 38 80 A  B A  B A  B R215 / d13-S180 / t4-d38 x 80

215 d 14 180 4 28 42 A  B A  B R215 / d14-S180 / t4-d28 x 42

215 d 14 180 4 28 60 A  B A  B A  B R215 / d14-S180 / t4-d28 x 60

215 d 14 180 4 32 58 A  B A  B A  B R215 / d14-S180 / t4-d32 x 58

215 d 14 180 4 32 60 A  B A  B A  B R215 / d14-S180 / t4-d32 x 60

215 d 14 180 4 32 80 A  B A  B A  B R215 / d14-S180 / t4-d32 x 80

215 d 14 180 4 38 80 A  B A  B A  B R215 / d14-S180 / t4-d38 x 80

235 d 13.5 200 4 42 116 A  B * A  B R235 / d13.5-S200 / t4-d42 x 116

265 d 13 230 4 38 80 A  B A  B R265 / d13-S230 / t4-d38 x 80

265 d 14 230 4 38 80 A  B A  B R265 / d14-S230 / t4-d38 x 80

265 d 14 230 4 55 110 A  B R265 / d14-S230 / t4-d55 x 110

300 d 18 250 5 42 110 A  B A  B R300 / d18-S250 / t5-d42 x 110

300 d 18 250 5 48 82 A  B A  B R300 / d18-S250 / t5-d48 x 82

300 d 18 250 5 48 110 A  B A  B R300 / d18-S250 / t5-d48 x 110

300 d 19 250 5 48 110 A  B A  B R300 / d19-S250 / t5-d48 x 110

350 d 18 300 5 55 110 A  B R350 / d18-S300 / t5-d55 x 110

350 d 18 300 5 60 110 A  B R350 / d18-S300 / t5-d60 x 110

* Motorenflansch dicker als üblich.

Motor Gearbox Size Code
R Ød /M S t d L 030 045 060 090 120 180
63 d 4.5 40 2.5 9 20 A  B A  B R63 / d4.5-S40 / t2.5-d9 x 20

63 d 5.4 40 2.5 9 20 A  B A  B R63 / d5.4-S40 / t2.5-d9 x 20

63 d 5.5 40 2.5 9 25 A  B A  B R63 / d5.5-S40 / t2.5-d9 x 25

64 d 5.4 40 2 9 20 A  B A  B R64 / d5.4-S40 / t2-d9 x 20

70 d 4.5 40 2.5 9 20 A  B A  B R70 / d4.5-S40 / t2.5-d9 x 20

70 d 4.5 50 3 11 30 A  B A  B R70 / d4.5-S50 / t3-d11 x 30

70 d 4.5 50 3 14 30 A  B A  B R70 / d4.5-S50 / t3-d14 x 30

70 d 5.5 50 3 14 30 A  B A  B R70 / d5.5-S50 / t3-d14 x 30

75 d 5.5 60 2.5 11 23 A  B A  B R75 / d5.5-S60 / t2.5-d11 x 23

R130 M8 S110 t3.5 d24 L50/ - - x/
Motor Fixing Diameter Motor Centring Diameter Motor Output Shaft Dimensions

R Pitch diameter 
of fixing holes or 
threads [mm]

Ød Diameter of 
 fixing holes [mm]

M Diameter of  
 fixing threads 
 [mm]

S Centering  
 diameter [mm]

t Depth of  
 centering  
 shoulder [mm]

d Diameter [mm] L Length [mm]

Order Reference

Choose your appropriate  
Motor Interface
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T2m = 3    
(|n|/2)×t1×|T1|3+ |n| × t2 × |T2|3+(|n|/2)×t3×|T3|3  

   
(|n|/2)×t1×|n|×t2 +(|n|/2)×t3

 

n1m =  
 (|n|/2)×t1+|n|×t2×(|n|/2)×t3 

 
t1 + t2 + t3

ED  = (t1+ t2+t3)/(t1+t2+t3 + tdwel l)×100%

T1

T2

T3

t1 t2 t3 tdwell

n

T2mech < T2N

T2maxmot < Tcoupling

T2therm < T2N

T2maxmot < T2B

T2therm =T2m × fED × fT × fU

T2mech =T2m × fB × fA × fP*

T2b< T2B

T2not< T2Not

n1max < n1Max

no

no

no

Torque

Rotation speed

no

no

no

Define the duty factor 
fED

Define the temperature factor (ambient air) 
fU

Define the temperature factor   
fT 

Compare the tightening hub and  
the motor shaft diameter Ød

Compare the motor shaft length L  
with the min./ max. steps

Limit the motor current

HPG Gearbox design finished

Define the abrasion factor  
fP

Ambient temperature Temperature factor fU

< 10°C 0.85

< 20°C 1.0

< 30°C 1.2

< 40°C 1.5

< 50°C 1.9

Duty cycle Duty service factor fED

< 25% 0.7

< 40% 1.0

< 60% 1.2

< 70% 1.3

< 80% 1.4

< 100% 1.8

Size
030 045 060 090 120 180

n1m <  500 rpm 0.40 0.40 0.40 0.60 0.80 0.90

n1m < 1000 rpm 0.40 0.40 0.45 0.70 0.90 1.10a)

n1m < 1500 rpm 0.40 0.40 0.55 0.80 1.20 1.30a)

n1m < 3000 rpm 0.40 0.40 0.70 0.95a) 2.00a) 2.40b)

n1m < 4500 rpm 0.40 0.40 0.70 1.00a) 2.80a)

n1m < 6000 rpm 0.40 0.40 0.75

a)  Maximum duty cycle 80%  
b)  Maximum duty cycle 60% 

Size
030 045 060 090 120 180

n1m <  500 rpm 5.50 3.00 1.70 1.10 1.00 1.00

n1m < 1000 rpm 4.00 2.30 1.40 1.05 1.00 1.00

n1m < 1500 rpm 3.30 2.00 1.30 1.05 1.00 1.00

n1m < 3000 rpm 2.30 1.50 1.15 1.05 1.00 1.00

n1m < 4500 rpm 1.70 1.30 1.05 1.00 1.00

n1m < 6000 rpm 1.50 1.20 1.00

Abrasion factor  fP*  for high-accuracy applications,  
otherwise fP = 1.

Select a larger gearbox

Select a larger gearbox

Transmittable torque of the coupling [Nm]

Size
030 045 060 090 120 180

M
ot

or
 s

ha
ft

 d
ia

m
et

er
 Ø

d 
[m

m
]

8 3.5

9 3.9 6.8

10 4.3 7.6 17.5

11 4.8 8.3 19.2

14 6.1 10.6 24.5 44.9

16 6.9 12.1 28.0 51.3

19 8.2 14.4 33.2 61.0 61.0

22 19.1 38.4 70.6 70.6 168

24 20.8 41.9 77.0 77.0 183

28 42.3 89.8 89.8 214

32 48.4 103 103 244

35 52.9 112 112 267

38 133 122 290

42 147 135 321

48 168 367

55 420

60 458

Define the maximum output speed 
n2max [ rpm]

Define ratio i

Define maximum acceleration torque  
T2b

Define the emergency stop torque 
T2not [Nm]

Define the average nominal output torque
T2m [Nm]

Define the shock factor 
fB

Define the average output speed 
n1m [ rpm]

Define the starting frequency factor 
fA

Define the duty cycle  
ED

Input S hock factor fB

Polynomia 1.0

Standard Servo / Sinus2 1.1

FU / VFD 1.25

AC- Motor 1.4

External Output-shock 1.6

Starting frequency Starting frequency factor fA

< 60 / h 0.7

< 360 / h 0.8

< 1200 / h 1.0

< 3600 / h 1.3

Select smaller ratio i

Select larger gearbox

Select larger gearbox

no

Flowcharts 

Calculate your High Performance  
Angle Gearbox
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no

See Technical Data Sheet 
Your ideal Drive Train 
on pages 104 et seq.

See Technical Data Sheet 
Your ideal Drive Train 
on pages 104 et seq.

Select a larger rack

Select the matching pinion
for the selected rack

Application-specific safety factor *
fs

F2bf < F2B

Rack and Pinion

Define operation mode factor  
fl

Define lifetime factor  
fc

Pulsating load (one direction)
fl = 1.0

Alternating load (bi-directional)
fl = 1.45

Load cycles ≤ 1*10^6
fc = 1.0

Virtually unlimited lifetime
fc = 1.35

Select rack 

*  Based on experience 1 to 4

Define max. acceleration force **

F2bf

**  F2bf = F2b × f1 × fc × fs

Define maximum application force  
F2b

Flowcharts 

Find your ideal Drive Train
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