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Measurement of the Coefficient of Friction by the
Photo-elastic Method. Yoshiaki Uemura, Munezo Takai and

Kenzo Takemura.

We measured the static coefficient of friction between the contact
surfaces of ebonite and gela;in—jelly by the photo-elastic method. The value
thus obtained coincided - fairly well with that determined by the direct
method using the inclining plate.

This method of determining the coefficient of friction offers a new field
of the photo-elasity,and adds more advantage to the analysis of the

process and the mechanism in the deformation of a body.
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Table 1. The static coefficient of friction between polished glass and gelatine-jelly.

e T oy | e s coefcten o
Water 0075900 o
Glycerine 692:90° - o
Liquid paraffin -6.0° 0.105
Petroleum 5.0° 0.088
Mobile oil TN ]v 0.079
Alcohol 36° | 0.729

HWEHORHMOWME o TOUEMEZIEALTRS & Table2 oin{ TH 5.

Table 2, The coefficient of friction between a polished glass surface and other

substances without lubricant.

The angle of- The coefficient of
friction 6° | friction pa==tand
Glass plate- Glass plate Cho. 1) 10.5°~10.7° 0.185~0.188
Glass plate- Glass plate (no. 2) 14.8°~15.0° 0.265~0.268
Glass plate- Copper plated iron - : -
polished by O-1 6.8°~6.5° 0.114~0.120
emery ~ - | .
Glass plate- Copper plate iron -
polished by O-1 7.9° . - 0138
emery
Glass plate- Iron polished by 190
O-1 emery 7.4°~7.20° 0-129~0.126
Glass plate-Rubber plate (no. 1) - 62° 1.88
Glass plate-Rubber plate (no. 2) 559~-48° 1.43~1.11
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Fig. 1. Static coefficient of friction between 209; gelatine-jelly and a
polished glass surface, when supplied with mobile oil as lubricant.
No. 1. Supplied insufficient lubricant.
No. 2. Supplied sufficient lubricant.
No. 3. Supplied insufficient lubricant and heavily pressed down.
No. 4. Supplied sufficient lubricant and heavily pressed down.
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Fig. 2. Sketch of equipments.
In practise, the graduator is oriented perpendicularly to the optical axis. -
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Fig. 3. Angle of friction; 17°. Test piece 30mm x 33mm.
The weight was laid on the upper surface of the test piece. This pohotograph
was taken when this weight began to slide.

Fig. 3/. Isoclinic curves which correspond to Fig. 3.

Fig. 4 Fig. 4/
Fig. 4. Angle of friction 7.5° Test piece; 30mm X 5lmm.
The center of gravity of the weight nearly coincides with that of the test
piece,and the test piece itself slides on the lower surface. Fringe order is 2.8
uniformly.
Fig. 4’. Photograph, when the direction of the principal stress is 0°. Isoclinic
curves is similar to Fig.5’. This corresponds to Fig. 4.
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33°

Fig. 5. &

Fig. 5’
Fig. 5. Angle of friction ; 3.3°. Test piece 30mmx33mm.

The condition is the same as Fig. 3.
Fig. 5. TIsoclinic curves which correspond to Fig. 5.
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Table 3. Measured value of sy at point B.

. 91-02 0° cos20 ! Syg
Fig. 3. [ 39 7.0° 0.970 —3.78
Fig. 4. ' 28 7.5° 0.966 —2.70
Fig. 5. 40 3.3 0.993 —397
MCRIENTS oy OffIX
g YOy g
Cye=0yRB SyB x d (6)
ThHs. chr L v KkdX&fE%E Tabled 4.
Table 4. Measured iralue of oy at point C.
| af:z!l
‘ SVB Bx d ove
Fig. 3. 0.507 —4.29
Fig. 4. 0 - -270
Fig. 5. 0.104 -4.07
CRETCRIIS o B(7T)RC XD RB BN 3.
(01— 02)SIN20 =T 4y veerersrremsiranes ')
Table 5. Measured value of 7,y at point C.
KR sin20 | o1-op 2Tay Tay
Fig. 3. ) 185° | 0.602 3.9 135 118
S I - S "
Fig. 4. } 7.50 0.259 28 0.726 0.363
| o
Fig. 5 | 330 | 0115 4.0 ‘ 0.460 0230
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Table 6. ‘Comparison of the static coefficient of friction.

Measured by the The angle of friction ( 17.0° f 759 ] 3.3°
direct method. The static coeff. of y B
| i [ 0.81 013 | 0.058
Measured by the The angle of friction } 15.3° 7.70° ’ 3.2°
photo-ela. method. The static coeff. of | 0.27 0.13 } 0.057
| friction ! : . )
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Tiable 7. Comparison of the angle of friction and the angle between the
normal of the contact surface and the principal stress.

The angle of friction measured

by the direct method. 17.0° 7.5° 4 3.8
The angle between the normal of .

the contact surface and the principal 18.5° 7.5° 3.3°
stress. |
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