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Spectrochemical Analysis of Stainless Steel Chips

Tomoo TAKAHARI, Yoshihiro YAMAMOTO, and Masanobu Hamamoro

Synopsis: )

A report is given the method for preparing the sample with stainless steel chips from lath (Kieseling)
machine for spectrochemical analysis of stainless bloom. Each stainless steel chip was needed to be
embedded some material to remove oil and scale from the surface with belt grinder. Lead and tin
were most suitable materials for embedding the chips because no interfering elements for the analysis
of stainless steel were contained in them. Procedure of the preparation of the sample was as follows;

Aluminum ring (diameter 25 mm) was put into die of briquetting press and was fllled with granule
lead or tin. The stainless steel chip was cut into 24 mm X20 mm and was put on the lead or tin and
then was pressed with 20 tons. The briquetting sample could be grinded and"was suitable for spect—
rochemical analysis. + .

After the analysis, the stainless steel chip was easily removed from briquetting lead or tin by wrench
both side of the sample with a pair of pinchers or pliers.

By this procedure, the analytical results were obtained within 6 minutes and good accuracy and
reproducibility were obtained.

: (Received Aug. 24, 1973)
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Fig. 1. Appearance of stainles steel chip from

Kieseling machine.
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Table 1. Analytical lines.

Elemnet Wave length (A) Region (%) Element Wave length (%) | Region (%)
C 1930-9 0-005~0-1 Ni 22773 50~150
Si 2516-1 0-01 ~1-0 Cr 2989- 1 15:0~30-0
Mn 2933-1 0-01 ~2-0 Mo 2775-4 0-01~2-0
P 1775-0 0-005~0-1 Cu 3274-0 0-005~0-1
S 1807-4 0-005~0-1 Fe 2714-4 Internal standard
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Table 2. Analytical lines and their interfering elements®)s).

Element |7 2V¢ Aangth Overraped elements Neighboring elements
C 1930-9 Zn, Mo, Pd, Al; Co, Ru, Ag Fe, In, Mo, Co, Mn, Ni, Bi, Rh, Pd
Si 2516-1 In, Cd, Fe, V, Re, Ta,Mo,Ti, Ru,Zn | Ta; Rh, Cr, W, Se, Fe, Te, La, Ru, U, V, Bi,
Mo .
Mn 2933.1 U, In, Ru, V, Mo, Ir, Th, Sm, Tb, Ho, W, | Ir, U, Ta, Ti, Sm, Ce, Mn, Re, Cr, Nb, Th,
Tm, Eu Th, Ni, In, Tm
P 1775-0 Sb, Au, Pd, Pt, Te, Cu, Hf, In, Ga, Nb Ce, Mo, Co
S 1807-4 Mo, Al, Ni, Rh Mo, Cu, Ca, Ag
Cu 3274-0 Ta, Na, Mo, Ce, Ti, Th, In, Sb, Ca, Co, Au, | Ir, Ta, Fe, Ag, Th, Eu, Ru, Sc, U, Mo,
Hf Nb, Os
Ni 22773 W, Cr, Ir, Nb, Ag, Au, Rh, Hf, Zr, Fe, U Ir, Rh, Ni, Fe,Au,Mo,Lu,Co,V, Pt, W, Ti,Zr
Cr 2989- 1 Yb, Ru, Ce, W, Mn, Te, Pt, V, Pd, Cs, Fe U, Nb, Cd, Ce, Hf, Iv, Ru, Mn
Mo 2775-4 Cr, Mn, Re, Ru, Co, Ir, U, Yb, In, Ta, Ru, Ta, U, Rh, V,Sb, Cd, W, Ir, Co,
Ni, Hf, Ce Os, Th
Ti 3242.0 Cs, Fe, Th, Se, Ru, Zr, Ce, Ta, S, W Ta, Ce, Nb, Dy, Sm, Nb, Nb, Ir
Nb 3195.0 U, Mo, Fe, Ba, Ru, Ar, Eu, W, V, Ir, Ni, Ce, U, Cs, Kr, V, Os, Th, In, Ti, Ca
Ta, Ce ' Au, Ru, La, Fe, Rh, Re, Hf, T¢|
Al 3082.2 Ta, Re, Ce, Rb, Sm, Mo, Th, Y, V, Er, Mn, Cd, Co, Ti, U, Tm, S¢, V, Fe, Nb
Mn, U, Gd, S, W U,I,Th, Mo, Y
Table 3. Purity of each metal (background intensity).

Material E Grade C Si Mn P S Cu Ni Cr ‘Mo
Sn Special grade 76 5 29 61 >100 | >100 30 4 6
Pb First grade 70 40 29 29 59 12 20 15 6
Al 99-99¢/, 68 11 41 8 15 17 < 100 9 5
Fe Pure iron 77 78 70 I 33 42 28 67 47 42

Table 4. Reproducibility of the sample
Elementt
! C Si Mn P S Cu Ni Cr Mo
No |
1 0-022 0-64 1'61 0-025 0-020 0-39 14-70 16-70 2°16
2 0-024 0-62 1-66 0025 0-016 0-39 14-40 16-65 2-13
3 0-020 0-63 1:65 0-026 0-015 0-39 14-40 16-80 215
4 0-019 0-64 1-67 0025 0-014 0-39 14-40 16-95 2-20
5 0-020 0-64 1-67 0025 0-018 0-39 14°65 16-85 218
X 0-021 0°63, 165, 0025, 0-0164 0-39 14-51, 16°79, 2-16,
R 0-005 0-02 0-06 0-001 0-006 0 0-30 0-30 0-07
a 0-002, 0°008, 0-02; 0-0004, 0:002, 0 0-151, 0-119, 0027,
C.V. © 952 1-40 1-51 1-79 14-46 0 1-05 071 1-25
Other .9 . . . . . . . .
method* 0°02, 0-63 1-67 0-025 0-012 0-35 14-10 16:75 2-20
*The results were obtained vom block sample.
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Table 5-1. Analytical precision of the samples made from SUS 304 and SUS 304L chips.
Element C Cr Mo
Sample No Q.V. C.A. diff. Q.V. C.A. diff. Q.V. C.A. diff.
1 0-055 0050 0-005 18-51 18- 52 —0-01 0-03 003 0
2 0-045 0°048 —0-003 18-57 18-52 0-05 0-03 0-03 0
3 0-021 0-023 —0-002 18-30 18-33 —0-03 0-07 008 —0-01
4 0-047 0-045 0-002 18- 34 18-35 —0-01 003 0-04 —0-01
5 0-052 0°050 0-002 18-47 18-28 0-19 0-03 0-03 0
6 0-060 0054 0006 18-31 18-40 | —0-09 002 0-03 —0-01
7 0-050 0-047 0003 18-43 18-30 0-13 0-03 0-03 0
8 0-046 0:045 0-001 18-58 18-45 0-13 004 0-03 0-01
9 0-059 0-055 0-004 18-40 18-32 0-08 0-02 0-03 —0-01
10 0-041 0-043 —0-002 18-52 18-21 0-31 . 0-03 0-04 —0-01
X 0-001¢ 007, —0-004
R 0-009 0-28 0-02
G 0-003, 0-119, 0-006,
Table 5-2. Analytical precision of the samples made from SUS 316 and 315L chips.
Element C Cr Mo
Sample No Q.V.* C.A ** diff. Q.V. C.A. diff. Q.V. C.A diff,
1 0-043 0-046 —0-003 16°65 16°69 —0-04 2-28 2-32 —0-04
2 0:015 0-018 —0-003 16-15 16-29 —0-15 2:27 2-32 —0-05
3 0-021 0-020 0-001 16-57 16-36 0-21 2:29 2-33 —0-04
4 0-034 0-040 —0-006 16-27 16-22 0-05 2:30 2-30 0
5 0-023 0-024 —0-001 16-48 16-36 0-12 2-26 2-30 —0-04
6 0-035 0042 —0-007 16-40 16-31 0-09 2-29 2-30 —0-01
7 0-021 0020 : 0°-001 1659 16-49 0-10 2-25 2-22 0-03
8 0-045 0'044 0-001 16-59 1665 | —0-06 2:21 2-23 —0-02
9 0-021 0021 0 1656 16-49 0-07 2-23 2-25 —0-02
10 0-036 0040 —0-004 16-25 16-36 —0-11 2-30 2-28 0-02
X —0-002,4 0-028 —-0'017
R 0-008 0-36 0-08
G 0-003, 0113, 0-027,
* Q.V.: The results which were obtained with photoelectric emission spectrochemical analysis,
**  C.A.: The results with chemical analysis.
Table 5-3. Analytical precision of the samples made from SUS 321 chips.
Element (@] Cr Ti
Sample No Q.Vv. C.A. diff. Q.V. C.A. diff. Q.V. C.A. diff.
1 0-054 0-046 0-008 17-52 17-34 0-18 0-39 0-39 0
2 0-048 0-048 0 17-74 17-58 0-16 0-38 0-40 —0-02
3 0045 0-042 0-003 17-38 17-26 0-12 0-47 0-48 —0-01
4 0-054 0-053 0-001 17-53 17-46 0-07 0-42 0-42 0
5 0050 0-050 0 17-20 17-14 0-06 0-39 0-38 0-01
6 0-056 0-056 0 17-52 17-57 —0-05 0-42 0-42 0
7 0-062 0-056 0006 17-62 17-68 —-0-06 0-42 042 0
8 0-062 0-060 0002 17-50 17-18 0-32 0-44 046 —0-02
9 0-049 0052 —0°003 17-46 17-36 0-10 0-42 0-42 0
10 0°063 0-060 0003 17-35 17-18 0-17 0-42 0-46 —0-04
X 0-002, 0-10, —0-008,
R 0-011 0-38 005
o | 0-003, 0-112, 0:014,
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Al-ring

Fig. 2. Appearance of the sample.
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