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3. Please show the method to determine the answer (18 f1nI9-114) 

Figure 3 shows a printing roll driven by the gear to which the 1.2 kN force is applied by 

steady torque. The bottom surface of the roll is in contact with a similar roll that applies a uniform 

(upward) loading of 4 N/mm. The uniform shaft exerts a tension force of 1.0 kN. A steel has been 

selected as AISI 1040 hot rolled, based on fatigue loading with Se  = 170 MPa and a factor of 

safety of 3.5 

3.1 Calculate shear force and Moment on vertical axis, horizontal axis at specific 

position C and D. From resultant moment at the two positions, determine the critical 

point. (10 points) 

3.2 If the shaft rotates constantly at 350 rpm, find the steady torque. (3 points) 

3.3 Find the theoretical shaft diameter at the critical point without yield damage. 

(5 points) 
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