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High index glass prisms were set at enamel surface to form an Abbe refractometer. Focus-
ed gas laser beam was injected into the enamel layer. Surface birefringence was measured
by using scattered light as a light source. :

Surface stress was calculated from the birefringence. The method was applied to enarels
on soft steel plates. Stress values of 8~19kgemm™ were obtained, which were in the
same level with values derived from material constants and by destructive or model experi-
ments. . [Received February 22, 1980}
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-Fig. 1. Principle of measurement.

E : Enamel layer, B : 1 mW He-Ne laser beam,
C : Condenser lens (focal length f=100mm),
1P : Input prism (refractive index n=1.75), OP:
‘Output prism (2=1.75), D : Diaphragm, Oj:
Objective lens of telescope (f=600mm), F: Focal
plane of Oj, Sw : Scattered ray which propagates
along enamel surface, S: Arrival point of rays
refracted from Sw, i: Arrival points of rays
scattered inside, A : Rotatable analyzer Om :
Ocular micrometer.
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Table 1. Samples.
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Sample |Substrate Coating Size

thickness Cover cm
mm coat

A-L 3.5 8 1.7 12x15

A1 | 55 Jeic-01) 1 8x 8

B-09 | 55 cc-03 19 |exs

B-14 5.5 + 9 8x 8

C-03 5.5 CIc-01 9 8x 8

Substrates:soft steel 5541

+ - :commercial soda lime glass
§ :designation by Shinko-Pfaudler
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Fig. 3. Schema showing thermal expansion
relation between enamel glass (thermal ex-
pansion coefficient @ =9x107¢°C!, glass transi-
tion temperature T =480°C) and soft steel

(=14 X 107* °C™").

setting point.

Tset shows equivalent

Mirror reflection of a blind by samples
showing surface gloss and flatness.
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Fig. 5. Comparison of patterns by
linearly polarized lights vibrating in
directions parallel with and vertical
to the plane of incidence.

Bars : 1mm distance on the focal
plane F, Arrows: Vibration direc-
tions of linearly polarized lights,

¢ : Suface stress.
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