
Design task —one stage gear unit 
Design a single-stage gear transmission with cylindrical spur gears transmitting a power 

of 𝑃 [kW]. The rotational speed of the input shaft is 𝑛1 [rpm], the transmission ratio is 

𝑖, and the required service life is 𝐿 [h]. The gearbox housing is cast with either a vertical 

(V) or horizontal (H) shaft arrangement. 

 

Task 

No. 
P [kW] 𝒏𝟏 [rpm], 𝒊 ± 5%, 𝑳 [h], 𝐒𝐡𝐚𝐟𝐭 𝐚𝐫𝐫𝐚𝐧𝐠𝐞𝐦𝐞𝐧𝐭 

1 41 1 400 4,2 13 000 V 

2 26,5 1 250 4,1 13 000 V 

3 38,5 1 600 4,6 15 000 V 

4 21 1 000 4,2 12 000 H 

5 22,5 1 000 4,4 10 000 H 

6 25,5 1 500 4,7 11 000 H 

7 34 1 200 3,2 11 000 V 

8 28 1 000 5,3 17 000 V 

9 19 1 400 4,7 11 000 V 

10 19 2 000 4,9 14 000 H 

11 43,5 1 500 3,4 13 000 H 

12 20 900 3,0 16 000 H 

13 30,5 600 3,5 14 000 V 

14 36,5 1 500 4,1 12 000 V 

15 22 1 700 3,8 10 000 V 

16 10 1 600 2,2 9 000 H 

17 33 1 300 3,1 8 000 H 

18 23,5 1 300 3,3 6 000 H 

19 35 1 000 5,0 9 000 V 

20 10 1 400 5,2 10 000 V 

21 17 1 000 3,9 6 000 V 



22 9 1 000 2,2 15 000 H 

23 14 1 550 4,4 13 000 H 

24 23 1 400 4,7 14 000 H 

25 16 1 000 3,2 10 000 V 

26 17 1 350 5,4 12 000 V 

27 7 2 000 2,9 13 000 V 

28 17 2 500 4,0 9 000 H 

29 20 1 700 3,4 14 000 H 

30 22 1 000 4,1 13 000 H 

31 27 700 2,2 12 000 V 

32 19 1 450 4,2 12 000 V 

33 5 1 400 4,6 9 500 V 

34 10 1 750 4,6 10 500 H 

35 15 1 900 4,5 12 500 H 

36 21 1 750 3,7 13 500 H 

37 18 800 5,6 14 500 V 

38 14 1 400 3,7 15 000 V 

39 11 1 100 3,8 9 000 V 

40 17 1 600 3,2 11 000 H 

41 17 1 650 5,0 12 000 H 

42 14 2 000 2,8 10 000 H 

43 20 1 200 4,6 13 000 V 

 



 
 

Fig. One stage cylindrical reducer with horizontal shafts [Kurmaz 2007] 



 
Fig. C.d. One stage cylindrical reducer with horizontal shafts [Kurmaz 2007] 

 



 
Fig. One stage cylindrical reducer with vertical shafts [Kurmaz 2007]



 
Fig. One stage cylindrical foot-mounted reducer with vertical shafts [Kurmaz 2007] 



BEARINGS 

 

 
Fig. a) General simplified representation. b) General simplified representation with exact contour, c) Hetching 

representation [Lewandowski 2007] 

 

 

   
Fig. Bearing types and their representation in technical drawings [Lewandowski 2007] 
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Sealings 

 

 
Fig. a) General simplified representation. b) General simplified representation with direction of sealing, c) General 

simplified representation with exact contour [Dobrzański 2002] 

 

 

 

 
Fig. a) Sealings types and their representation in technical drawings [Dobrzański 2002] 
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Deatiled drawings 

 
Fig. Shaft [Lewandowski 2007] 

 
Fig. Shaft-pinion [Kurmaz 2007] 



 

 

 
Figs. Gear [Kurmaz 2007] 



Example of calculation 

 

 

Fig. Calculations [Banaszek 2008] 

 

Given Calculations and drawings Result 



 

Fig. Calculations [Banaszek 2008] 

 



 

Fig. Calculations [Banaszek 2008]  
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