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Atomic Emission Spectrometry of Steel Samples Using a
Fiber-Optic Light Guide
Akihiro ONO and Masao SAEKI
Synopsis:

A new emission spectrometric method in which a spark discharge chamber is linked to a spectrometer
by using a fiber—optic light guide has been studied. This report describes the characteristics of various types
of fiber—optic light guide for transmission of spark radiation. The analytical system is mainly consisted
of spark discharge chamber, power source for spark discharge, I'aschen—Runge type spectrometer, 2 to
10 m long all silicon types or silicon polymer—clad types of fiber—optic light guide. The loss of transmit-
tance by the fiber—optic light guide was investigated by measuring the emission intensities of spectral lines
with various wavelength.

The results obtained are summarized as follows: (1) Silicon polymer—clad bundle fiber—optic light
guide which has wide numerical aparture and large core area is suitakle for transmission of spark radia-
tion, (2) Analytical lines of elements, such as Si, Mn, Cr, Al, Ti, and Cu in Steel, in the range of wave-
lengths longer than 268 nm can be transmitted over a distance of more than 10 m and can be determined
satisfactorily. However, the transmission of analytical lines of C, P, and S shorter than 268 nm is dif-

ficult because of the absorption loss by the fiber—optic light guide.
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A : Spark discharge chamber, B : Fiber-optic light guide,
C : Spectrometer

Photo. 1. Spark discharge-emission spectrometric
system using a fiber-optic light guide.
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1 : Spark discharge chamber, 2: Sample electrode, 3 : Counter
electrode, 4 : Chamber holder, 5: Quartz screen, 6: Lens,

7 : Fiber-optic holder, 8: Fiber-optic light guide, 9: Steel
sample

Fig. 1.
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Schematic diagram of spark discharge

Table 1. Spark discharge condition.

Discharge type

DC-L.VS. 50 pulse/s
Inductance . 50 uH Electrode : Ag
Capacitance : 6uF Electrode gap : 6mm
Resistance : 582 Preburn time : 15s

Peak potential : 1kV Integration time : 30s

Refractive
Clad Index
H
My .A‘Y\
© 1 P<d
Core ec 1 Angle of Incidence
®c : Critical Angle of Total
Refrection

Fig. 2. Principle of light transmission by
optical fiber.

Table 2. Specification of fiber-optic light guids.

Fiber name A B C D

Core Quartz Qu-artz Quartz Quartz
Silicon Silicon

Clad polymer Quartz  Quartz polymer
Core diameter (um) 200 100 800 200
Core number 133 49 1 133
Core area (mm?3) 4,1 0. 38 0. 50 4.1
Refractive (Core) 1. 459 1, 459 1. 459 1. 459
Index (Difference) 0. 053 0.011 0.011 0.053
Numerical aperture 0.39 0.18 0.18 0. 39
Attenuation (dB/km) 40 30 10 10
Length (m) 1.0 2.2 2.3 2.0-10.0
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A : Mono core fiber, B
C : Brass sleeve, D : Plastics,
E : Bundle cord

Fig. 3. Structure of bundle type of fiber-optic
light guide.
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Fig. 4. Intensity-Time curves of manganese in
steel obtained by spark discharge using several
types of fiber-optic light guide.
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Fig. 5. Intensity-Time curves of chromium’ in
steel obtained by spark discharge using several
types of fiber-optic light guide,
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Fig. 6. Intensity-Time curves of manganese in
steel obtained by spark discharge using each
lengths of polymer-clad bundle type of fiber-
optic light guide.
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Fig. 7. Intensity-Time curves of chromium in
steel obtained by spark discharge using each
lengths of polymer-clad bundle type of fiber-
optic light guide.
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of polymer-clad bundle type of fiber-optic light guide.
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