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Computer Program for Checking of Analyzed
Alloy Composition with JIS
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Many alloys which belong to JIS are used for structural or functional materials. They are
often reanalyzed to investigate the reason for the trouble of product, and also in case of repair-
ing the instrument and tool. In our section , composition analysis of metals requested from en-
terprises are performed. It takes much time for identification of the metals using JIS table, es-
pecially, in case of aluminum alloys which contain about 130 types. The aid of computer is
helpful for shortening the search time.

In this study, the computer program to identify the metals reanalyzed in the laboratory is
thought out. Fuzzy research is needed in search, since there is unavoidable segregation in cast-
ing or slight error of the analyzed composition.

Ri, membership function of element i in the program, is following.
Ri=(analyzed value)/(certified value) if certified value > analyzed value
Ri=(certified value)/(analyzed value) if certified value < analyzed value
Ri=1 if certified value = analyzed value

or if certified value = nullity
or if analyzed value = nullity

Identification Index is defined as the product of all membership functions of each element
consisting the alloy. The search time to identify the unknown alloy with the one of JIS table
iwas reduced to be much shorter than with the former manual method.
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Examples of chemical composition of aluminum alloys

(B %)

BEEE Si Fe Cu Mn Mg Cr Zn Ti ZDfth
7o | 020 | 025 | 004 | 003 | 003 — | o004 w | 003 | 003
UTF LT LUF LUF UF Ur BT LR

1100 Si+Fe 1.0 0.05 0.05 - - 0.10 .- 0.05 0.05
UTF | ~020 | UTF UTF UTF UF

7075 0.40 0.50 |1.2~2.0| 030 [2.1~29| 0.18 |5.1~6.1] Zr+Ti 0.25 0.05
Ur UT T ~0.28 LT T
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Examples of chemical composition of aluminum alloy castings and aluminum alloys die castings

(BfL %)
T 5 Cu Si Mg Zn Fe Mn Ni Ti Pb Sn Cr
AC4A 0.25 8.0~ 0.30 0.25 0.55 0.30 0.10 0.10 0.10 0.05 0.15
LLF | 100 | ~06 | LAT | LAF | ~0.6 | EAF | EATF LT UT | BT
ACTA 0.10 0.20 3.5 0.15 0.30 0.6 0.05 0.20 0.05 0.05 0.15
UTFT | UF | ~55 | AT | BLF | BAF | AT | BLF UT UT | UT
i 5 Cu Si Mg Zn Fe Mn Ni Sn
~ ~ R . . X . 0.3
ADC10 2.0 7.5 0.3 1.0 1.3 0.5 0.5
4.0 9.5 UT HUF UTF UT UF ELF
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DATA Cu ,Si Mg \Zn ,Fe ,Mn ,Ni ,Ti ,Cr ,END
DATA AClA
DATA 40 , 0, 0, 0, 0, 0, 0, 0, 0
DATA 50 |, 1.2, 0.2, 0.3, 05, 03, 0.05, 025, 0.05
DATA ACI1B
DATA 42 0, 0.15, 0, 0, 0, 0, 0.05, 0
DATA 50 , 0.2, 0.35, 0.10, 0.35, 0.10, 0.05, 0.30, 0.05
DATA A7072
DATA 0, 0, 0, 0, 0, 0, 999, 999, 999
DATA 0.1, 0.7, 0.1, 13, 0.9, 0.1, 999, 999, 999
DATA A7NO1
DATA 0, 0, 1, 4, 0, 0.2, 999, 0, 0
DATA 0.2, 0.3, 2, 5 0.35, 0.7, 999, 0.2, 0.3
DATA END

Bl ~—vy s BECEBT— 5 ~— RO

Structure of database by BASIC language
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Cu Si Mg Zn Fe Mn Ni T Cr
0.50 0.20 2T
[ ]
0.5
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Monitor display for input of analyzed value
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Display of menu for input of certified value
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The window for checking of analyzed alloy with JIS
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Cu Si Mg Zn Fe Mn Ni Ti Sn Cr Pb Ir
5005 0~ 0~ 0.5 ~] 0~ 0~ 0~ 0~ 0~ 0~ 0~ 0~ 0~
69 | 0.2 0.3 1.1 0.25 0.7 0.2 0.05 0. 05 0. 05 0.1 0. 05 0.05

0.1 0.12 0.35 0.02 0.2 0.1

R IEEEIN T4 B, EENE
5NO1 0~ 0~ 0.2 ~| 0~ 0~ 0~ 0~ 0~ 0~ 0~ 0~ 0~
100 | 0.2 0.15 0.6 0.03 0.25 0.2 0.05 0. 05 0.05 0.05 0.05 0.05

0.1 0.12 0.35 0.02 0.2 0.1

Y. TR, BRI LTt : %, BFT. 8K
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The print sheet of research result
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1) JIS H 4000 »>% JIS H 4180, JIS H 5202,
JISH 5302 (HAFEHE)
2) Benninghoven,A.,Reudenauer,F.G.,Werner, HW,

Secondary Ion Mass Spectrometry.
New York,Join Wiley & Sons, 1987, P292



