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An Application of Triggered DC Spark Source Mass Spectrography

to Microprobe Analysis of Steel

Kimitaka SATO, Yoshio UzUKI, Ryo-ichi SUZUKI, and Naokaru YAMAGUCHI

Synopsis:

A mass spectrographic apparatus equipped with a triggered DC spark source has been developed for an
effective microprobe analysis of scores of micron diameter on the surface of steel and the other alloys. The
purpose of the present investigation is to analyze trace elements whose contents are less than the detection
limit of electron probe microanalyzer, in microscopic area smaller than usual by adjusting a spark gap by
an optical microscope, which is installed in the spark source unit of a mass spectrograph.

As the results, the size of crater created by spark is about 30 # in diameter for the exposure of 1x 10-12
coulomb, which is much smaller than that obtained with a spark gap by direct visual observation. The
reproducibility of ion intensity detected in the proposed technique is about 10% for almost all the elements,

being similar to that by direct visual observation.

This technique is also applied to a segregation analysis

of welding posts of carbon and high alloy steels and dross in zinc plating bath, and some interesting infor—
mations are obtained about the segregation of trace elements in the above materials.

(Received Nov. 15, 1971)

1. #

& BT OO B ORERMITE OFEH LT
BEhs X5k, TO5MFRELTRANN— S84
* i % {f % 7= Mattauch-Herzog BVE & 551725 DR
BEANITI DN TWBL™D, 28— 484 F iEHE
BodiBEkoEESMMTRAE LTEBEIND Lo tkok
B—0HEEE, 044 VENREL OTTERITIERTEH
ETA A AL T HDRAE UTEERB S LE TN
LS EiedBY. LiasoT, sipostiicd
R SE L OELEL LIRS TInbh T v a9~ 53,
X BT RS — o BRI E R T S - D NSy DT E
TEOFEFEFALFHEELTHBE LTV S,

CHE TN SOSICIE b DI b XEvA s o7
F 54 4 —DSFR S B e S 100 o RRE OBUNERS B3
ZFOMRELDT VBN, BmHERFERKIE 0:°05% T
D, TRIVHMETEOSITIERHETHS. T/, &
WL —F—DOFEEL & HiiEE S T 7 laser micro-
probe FEI5 I ERVIEL ¢ DI/ NER S DT b FRET

mj

HAHWH, [EHRIKIBYLETHD L VOMANDS.
EELRIhLOEECIERAL, XfwA 7073
U A RFEILSISHT TR T E VI 10~100 n IRE D,
Land 0°05% DATOMBEICRICH LTR A — 2 BEE
S it R AR 21T 2T &7 BLERY TR
SETCBEhI A & B & LT triggered DC spark (JEE
A —4) ERWTZ OBEAGE Y F0s, FRT
13 OB R X BRI S DA ES T ERIC AN A
FZEL A~ SEFAERIER L TEBE LR LEET S &
LT, BMETAM/NES TR LT X DEHRIC
ST B HHEERRE LD T, DTierh bR+
HEEHET S

2. £ E&

2-1 FpREB XU BEMH

* B4 F 10 ARSHERSICTRR
B 46 £ 11 B 15 A Zt

OB E ARk (k) ERERTF AT BS
Rk B AR gk (k) ZERERT SR AT
ORE BT H ARk (bR) BRI

— 143 —



1496 & & @

% 58 & (1972) #10%

S &AM © T KESMIERER BS (British
Standards) SS 1/1 2V, ZEEREE LTRERLDS
I EHEEPOBRERDITH, EREEES » v B OTEA
Fe2ZonwT, Th5OMEITHED R I O fEH:
g EaN et

KB BN T NER G 2 SRS 5T T 5 720 &8
HWBEHAWDL XS L. &Y, #0250, 24
B IOEHEN R EOENMEEBMES —RCRA IR
Tw5h, ZHOEOMEIE B LR, REibLes
WE AT MR (R, 2004 : 4R 99°99%) xR
Bliz. ZOET27 TR S— 2 23R FT
729 i, EHRA & U BAMBOFEARE Loy,
NaOH fafikigus Efuk s LT 10V TEBRE 7k
W, FOHguERFGIL Lch DR L.

2.2 HEIAXRYI POAESSUZDEY

Triggered DC spark 4 F i (CEC %) »{#x /-
CEC 21-110 B B WCGRAES T #% AV CllIE 2T
o7z, AEBEAVEEEHRY CREMICIANERA D LiT
LT, RAJE LT
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Fig. 1.
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Section of spark ion source equipped with microscope.
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Fig. 2. Auxiliary tool for equipping spark source
unit of mass spectrograph with microscope.

. Experimental apparatus equipped with
microscope.
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Fig. 3. Correlation of size of crater
with exposure.
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Photo. 2. Micrographs (M-a, b, ¢) and scanning electron micrographs (S-a, b, c) of

crater with different exposure.
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Table 1. Reproducibilities of ion intensities
detected in different exposures.
Coeflicients of variation (%)
1
Elements 1 X 10~ coulombs | 1 x10-coulombs
exposure exposure
3053 14-33 13-90
1y 7-70 24-71
52Cr 563 36-67
55Mn 540 19-22
§ONi 3-87 11-80
$3Cu 6°27 11-37
%Mo 15-43 2024
S5TH5.
5. REHEADOER
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Table 2. Segregation analysis of welding post for carbon steel.

Spark- points

S ] Analytical Analytical values (%)
park point hoi -
technique Mg Si P i \% Cr Mn Ni As
1 Mass 0'04 | 0-47 0-01 0-05 | 0-0007 | 0'03 0-27 0-04 | 0009
EPMA <0'05| 06 — — — — — — —
9 Mass 0-05 | 0°66 0-01 0-06 | 0-001 0-04 0-20 0-05 | 0-01
EPMA <0-05 06 — — — — — — —
3 Mass 0-03 | 0-48 0-0l1 0-03 | 0-0007 | 0-02 0-18 0:04 | 0005
EPMA <0-05 06 — - — — — — —
4 Mass 0-02 | 0-60 0-01 0-04 | 0-0007 | 0°03 0-20 0-03 | 0:008
EPMA <005 | 06 — — — — — — —
5 Mass 0'04 | 063 0-01 0-06 | 0-00!1 0-03 026 003 0-01
EPMA <005 06 — — — — — — —
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Photo. 3. Micrograph of crater for welding post
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Photo. 4. Micrograph of crater for welding post

9.
of carbon steel after spark. of high alloy steel after spark.
Table 3. Segregation analysis of welding post for high alloy steel.
) TS =L
LDy < EN

Spark points

Spark | Analytical Analytical values (%)
point | technique | pro P Ti % Ccr | Mn Fe Co Ni Cu
A Mass 0-24 0-53 0-14 | 0-007 19 1-4 19 0-09 82 0-02
EPMA -- — — — 14 2:9 23 — 64 —
B Mass 0-18 0-28 0-10 0-04 16 -0 19 0-09 67 0-02
EPMA — — — — 14 29 20 — 60 —
C Mass 0-13 0-37 0-90 0-03 15 1-1 30 1-3 77 0-03
EPMA — — — — 11 2-4 35 — 49 —
D Mass 0-31 0-88 0-22 0-007 32 2-1 47 019 98 0-06
EPMA — — — — 13 26 23 — 58 —
E | Mass 0-08 | 0-25 0-12 0-003 20 { 16 88 0-18 20 0-10
EPMA — — — — 10 21 44 — 44 —
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(a) before spark

(b) after spark

b YA —BEEE AR LT 500~1000V THAF Photo. 5. Micrographs of dross in zinc plating
L7z bath before and after spark.
Table 4. Segregation analysis of dross in zinc platiﬁg bath.
OOUD@O -
M
T
/\\\ Spark points
Spark Analytical Analytical values (%)
point | technique Mg Al si Mn Fe Ni Co Zn
M Mass 0-05 56 0-18 0-002 0-36 0-007 — 4-5
EPMA — 0-2 — — — — — 99
A Mass 0-03 33 8:3 0-002 21 0-08 0-005 50
EPMA — 44 — — 37 — — 18
B Mass 0002 11 0-90 0-001 11 0-003 — 9
EPMA — 2°4 — — 8 — — 89
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