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Abstract:

-Aims: To determine the torsional constant (k). its

-Main Result:

G = (21.28 +7.51)10° Pa
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Theoretical Background:
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Data Sheet:

Part I:
0 (rad) F (N) T (N.m)
0.174 0.11 0.017
0.349 0.21 0.032
0.524 0.27 0.041
0.698 0.35 0.053
0.873 0.46 0.069
Part I1:
m
Rod | d (mm) | T (sec) | k (kg.—) logd | log k
<2
1 1.960 2.231 0.071 -2.708 | -1.146
2 2.960 1.015 0.345 -2.529 | -0.462
3 3.960 0.552 1.165 -2.402 | 0.066
Part I11:
m2
Rod | I(cm) | T (sec) | k (kg.—) logd | logk
Sz
48.0 2.231 0.071 -0.319 | -1.146
38.0 2.043 0.085 -0.420 | -1.070
27.2 1.774 0.113 -0.565 | -0.947
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Calculations:

Part I:

T = KO

S I ; Tk | (2.231)? x 0.072
- - i = — - =
T k 412 412

- I =0.009 kg.m? , this value is constant.

Part 11:

I an?]

412(0.009)

Rod 1: k = 2231)2

- k=0.071 kg.m?/s?
41%(0.009)

Rod 2: k = 7"

— k = 0.345 kg.m?/s?

412(0.009)

Rod 3: k = (0552)2

- k =1.165 kg.m?/s?

-»n=3.960 +£0.100
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Part I11:

I 42
T=21T\/; —>k=?

41%(0.009)

2ot k=0.071kg.m?/s?

Rod 1: k =

412(0.009)

Rod 2: k = 2.043)2

- k =0.0.85 kg.m?/s?

412(0.009)

Gz~ k=0.113 kg.m?/s?

Rod 3: k =

logk =.mlogl+log e m.is the slope, and log S=c is the y-intercept.

From (Graph II):
GlTL'Lm 10y_intercept X 32 109.570 X 32
-G = -
32 Lm 7(0.48)~0-809

- G; =21.00 x 10° pa

y_intercept = log

26, AL , 4G, 0.001
7 m—+ In10 (4dy_intercept) — < - 0.809 x o4+ In10 (0.255)
A6 _ o585

G,

- AG; = 1.23 x 10° pa

G, =(21.00 +12.28) x 10° Pa
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From (Graph 111):

Gzﬂ'dn 10y_intercept X 32 10—1.4-06 X 32
-G, = -
32 Tdn 7(0.00195)3-960

y_intercept = log

- G, = 21.55 x 10° pa

AG, Ad AG, 0.00005
—=n—+1In10 (4y_i — = 3. In1 011
G n— + In 10 (Ay_intercept) - a 3960x0.00195+ n10 (0.011)
A% _ 0127

G,

- AG, = 2.74 x 10° pa

G, = (21.55 +2.74) x 10° Pa

_ G +6

G = 12 2 =21.28 x 10° pa
_ AG, + AG
AG=ITZ=7.51><109pa

G = (21.28 +7.51) x 10° Pa
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Results & Conclusions:

I = 0.009 kg.m?

n = 3.960 + 0.100

m = —0.809 + 0.025

G = (21.28 +7.51)10° Pa

D = |Gipeo — Gexp| » D =124 —21.28| x 10° = 2.72 x 10° Pa
2XAG >?D

2 X751 %x10°>72.72 x 10°

15.02 x 10° > 2.72 x 10°
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Graph |

T(N.m) vs O (rad)
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Graph Il

logkvslogd
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Graph 11l

log k vs log |
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