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Application of Digital Computer to Emission Spectroscopic Analysis

Takanori SUZUKL, Hideo ASAKAWA, and Syozo NISHIYAMA

Synopsis:

Recently, there are the following demands for the analysis word with the intersification of the quality
assurance and the cost down.

1. Improvement of analytical precision, from the quality assurance point of view.

2. Time reduction for analysis.

3. Cost down for analysis.
To satisfy these requirements, the utilization of computer was planned for the treatment of emission spec—
trochemical analysis data, and TOSFAC (T-40C) was set up. After improvements, the practical and
highly efficient equipment was developed. Analysis of the data from emission spectrometer, reproduc-
tion, evaluation, transmission, registration of the result, and formation of the daily report were made by

this equipment.
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Fig. 1. Block diagram of the system consisting of a
computer and an emission spectrometer.
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Table 1. Applied steels and analytical range.

Carbon and Low 0.01~2.8

C Si Mn

P S Ni Cr Cu

alloy steel

0.03~1.0; 0.05~1.8{0.005~0.080{0.005~0.080| 0.01~6.0] 0.01~6.0[0.01~0.70

1394 Cr steel

0.01~1.0} 0.03~1.0; 0.05~1.10.005~0.080,0.005~0.080, 0.01~l.50.01~15.0|0.01~0.50

18-8 Stainless [0.005~

83 0.15| 0-03~1.0] 0.05~1.70.005~0.0600.005~0.050] 4.0~18.0| 4.0~22.00.01~0.50
High Mn steel 0.01AV1.% 0.03~1.0 2.o~v25.40.oosAuo.osob.005~vo.050@.01nv0.90 1.0~7.000.01~0.50
Cast iron | 2.0~5.0/ 0.03~2.6| 0.05~1.5] 0.005~0.20 0.005~0.20| 0.01~2.0] 0.01~2.50.01~0.50

T Mo |V Al L As Sn Nb Ti w

Carbon and Low: o 0.1 50.01~0.60

alloy steel : | H0. 002~0. 080I‘

0.002 | 0.002
~0.050 | ~0.050 |°-001~0.09

'0.001~0.15! 0.10~4.5

139 Cr steel 0.01~v1.3lo.01nv1.oﬁo.oozﬁvo.sﬁ

18-8 Stainless
steel

0.01~2.2i —  0.002~0.040,

0.01~1.20, 0.01~0.70 —_

High Mn steel 0.0lnvl.q0.01~v0.600.002~v0.05d

Cast iron

0.0l~0.50¢ — —
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Fig. 2. Flow chart of a program for analysis.
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Photo. 1. Analysis operator console,
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Fig. 3. Operator console.
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Photo. 3. An example of analytical results (CRT).
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Table 2. Constants number and factor of calibration curve. (Carbon and Low alloy steel) -

\\‘\ Factor Constants number | Factor of 1 st ‘[ Factor of 2nd Factor of 3 rd
ElemerN w

o | R | M | gmeeden s —
si 0.2988 x 10~ 0.3579% 10-2 0.5301% 10-4 0.1798x 10-5
Mn 0.4853 x 10-1 0.5117x 10-2 0.1924 10-4 —

. C>1.35% 0.3285x 10-2 0.5838 x 10-3 0.6238x 10-* —0.3157 % 107
C<1.35% 0.4222x 10-2 0.7232% 10~ 0.3657x 10~ —
2.0<C _ 0.7930% 10~ — —

1.5<C<1.5 . 0.9610% 10-3 | — —

s | 1.0=c<1.0 - 0.1162x 10-3 — -

0.1=C<1.0 _ 0.1333x 10-3 — —
0=<C<0.1 _ 0.1538x 10- — _

B Low 0.1839 % 10-1 0.6052x 10-2 0.2136% 104 0.1065x 10-6

o High 0.2236x 10-1 0.2080 % 101 — —

Low —0.3664 101 0.6467 x 10-2 —0.9212x 10~ 0.2141 x 10-6
or High 0.2163x 10-1 0.1825x 10-1 — —
Cu 0.5128x 10-4 0.3865x 10~ —0.2224x 10~ 0.1798x 10~
Mo 0.1115% 101 0.5461 x 10-2 0.5970% 10-4 —0.7982x 10-8
v 0.9668 % 10-3 0.7130% 10-2 0.5342 10-+ —
As —0.1414 10~ 0.5923 x 10~ 0.4784x 10-5 —
Al — 0.1000x 10-2 — —
Sn - 0.1000 % 10-2 — _
Nb - 0.9900% 10-# _ —
Ti 0.3658 10-2 0.9750% 10~ — —
w —0.1652 10-5 0.2315x 10 0.1391 x 104 0.2283 x 10~
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Table 3. Correct caefficient of calibration curve.

(Carbon and low alloy steel)

Elements iit;r:gl;s Constants number Factor of 1st Factor of 2nd Factor of 3rd

Cr —0.5867 x 101 0.6872x 101 —0.7457 x 100 —_—

Si Mn —0.2625%x10-1 0.375 x 101 — —_
Mo —0.3908 x 101 0.5747 x 101 —_— —_—

p | Cu —0.3000x 101 0.3000 x 102 _— _
Nb e 0.4902x 101 —_— _—

v .+ Gr 0.1126x 100 0.1002x 101 —0.5480x 101 —0.4820x 10-2
Mn —0.8889x 101 0.8889x 10t — _—
Mo —0.2826x 10! 0.1488x 102 S S

As \'% —-0.1912x 101 0.6593 x 101 _ S
Cr —0.3262x 10! 0.4558 x 101 —0.3820x 10° - —
Mn —0.3077x 101 0.4615 x 101 — R

Al Mo —0.1110x 10t 0.1111 x 102 _ S
A% —0.8809 x 100 0.1762 x 102 — -
Ni —_ 0.6667 x 100 _ -
Cr —_— 0.1333 < 10t _— -

Nb :
v — 0.4000 x 10 _ -
Mo  — 0.3846x 10t — JE—

Ni Cr  — 0.1750x 10t _ -

LT3, 158k X IR 7 & REmRE R a0 5k 3 500
~4500 @, FINOERFILLOF = » 7, KB, IR
7t ok 2000~2500 8. 1 BEEiCT 5 & 180~230
HosE # B L Tw5.
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