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1.(a). Explain all the factors responsible for causing vibration in a tractor operator system.
(b). Explain the effect of vibration on Human Health, Comfort and Perception. How will you

evaluate these in a given work system?
(c). In an experiment, a vertical RMS acceleration of 2.1 rnfs2 at 6 Hz was observed. If this

value was decreased by 10 dB because of an improved operator seat design, calculate the
change in the recorded value. How many hours could the operator tolerate this level of
vibration?

[3+3+3]

2. A seat suspension system is to be designed for an operator of mass 90 kg. Consider a suitable
value of transmissibility, tractor chassis frequency of 4 Hz, and static spring deflection of
seat and operator of 100 mm. Determine the essential design parameters.
Using IS0263I criteria, how long should a tractor driver be exposed to a tractor chassis input
of 1 RMS rnfs2 for the suspension you designed?
Discuss the results if the tractor chassis frequency decreases to 2 or 3 Hz.

[8]

3. Using the anthropometric data given in Table-l determine the operator work place dimensions
for (a) seat height range, (b) seat width, (c) seat depth, and (d) arm rest width and height and
height inside a cabin.

[8]

Table-I: Selected anthropometric dimensions * for male adults

Dimension, em
Body Measurement 5th Percentile so- Percentile 95th Percentile

1. Height 162 173 185
2. Sitting height, erect 84 91 97
3. Sitting height, normal 80 87 93
4. Knee height 49 54 59
5. Popliteal height 39 44 49
6. Elbow-rest height 19 24 30
7. Thigh-clearance height 11 15 18
8. Buttock-knee length 54 59 64
9. Buttock-popliteal length 44 50 55
10. Elbow-to-elbow breadth 35 42 51
11. Seat breadth 31 36 40
12. Mass, kg 58 75 98

* Sourced material



4.(a). The frequency of a pure-tone noise detected in a tractor is 8000 Hz with a peak-to-peak
amplitude of 10-2 Pa. Determine the period, RMS sound pressure, and the resulting sound
pressure level. Should the engineer be concerned about eliminating or reducing this source
of noise? Why?

(b). Show through calculations the effect of doubling the sound pressure level on the resulting
noise.

[3+2]

5. Write short notes on

(a) Reduced comfort boundary
(b) Symbol coding and shape coding
(c) Tractor operator work place simulator
(d) Effector of operator mass on seat design
(e) Work Rest Cycle

[10]

6. Give the importance of ROPS in tractor system design. What are different tests conducted to
certify the design of ROPS? Give details of the procedure for first longitudinal loading,
second longitudinal loading and vertical loadings.

[10]
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