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Investigation for Emission Spectroscopic Analysis of Chip-Briquetted

Steel Products

Synopsis:

Masaaki ONODERA, Masao SAEKI,

Kéichi N1sHIZAKA, and Tadayoshi SAKATA

This paper deals with an investigation of a chip-briquette method for eliminating the effect of microst—

ructure and segregation in the emission spectroscopic analysis of low carbon steel products. In the me-
thod, when the chips for analysis are obtained from rolled steel product by sawing, its microstructure, hav—
ing been passed through any process of heat treatment, are transformed intensely into similar fine grains.
And by mixing of chips before briquetting for analysis, sample uniformity at the size of analytical spot is
made better. Consequently, it is possible to eliminate their effects in the analysis. The analytical re-
sults of various low carbon steel products are improved.

(Received Dec. 22, 1973)
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Fig. 1. Schematic diagram of samples preparatiohs.

Briquetting
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Conditions : chip size about 40~200 mesh
briquetting . pressure 10t/cm2-simple.

Photo. 1. A'viéw of analysed briquet sample.

£ETUHIL, TOUMPEEDTILREEL, 7ri =
wAa) ORI AR, FLARBLT Y 7 v bEoL
D, Tha3rsdati AL T5%. Photo. 1 W&HHT
BOTY o FEEE T °
2.3 EREH®
T4 L=50pH, C=6,F, R=50Q, 60 j{E/fb
EESM: FERR, 20 #
i gl idin 20 #

Ar K& 51/4%
BEM ¢ BREEREREE AW TR LA RER
EERA LK.

3. REBRBRBLUEER

3.1 FHFMEUDIH DR

BRDO X S EEBEROE b bhadREFICk W
AR 2L U, 2o BRERE MAmT LR 2%
e IeH T EBOMEmCUIET 5 & L 2RI LT
¥B7TYy oy bEEERRE L.

3-1-1 YpoXE LK

[RITERE T3 5 DS E»P R OREBICL D X
BoDkt, ERMCIFEITHORE S FIREROE
Z 30 mm) 3 LT, RASISITCOSTELOKE
E (6 mmg) PPhEWZ LCERTS. LB oTE
ORE R EBMORBRSEZE X S5 L7556, 5
W I T DRBEELIT I W TBMORBRSEIT LD
L350, BHMrLBEY LT Y LY BIEIEOES
HEekr b) UTUREIICHBT 5 0 8RS 5. T
b, SEALEDMAMIREDY T ) v S HE LR
CFEBAVOhS EEx bRk, Lrdb—BoORET
WMELRREZB LI LT354 HEGHRIE—F
Thdrb, ZOEROPICRERIITLD S BB/
B (O 2HRT ALENS S ThbbLINEEE
X TCHHT LR SN SRIEEOLE) (< DX LiEE)
NE LT HIDIE, FECHENE, —2F s b
SHHEOLEBEZ /N THZ L TH 500, —HERN
OIS OEBIIZNZEE I V. ThbLUBokE XX
INEWTE X v, Fig. 2 it »> & milling machine ‘G
Y1 U 7 LSE 54T B & BV TR & S e i
DEBOREZ (R) Z#ANIBERE2TRT. collkho
BHO S ORITRIZREXETHFESED 150% THo
fo. ZOR» SUNHOREN/NEL LB IFIEEANL v
ZUBREWN/NEL D ERHBEL, TRLEERE R
7. K#kD7-» Fig. 3 K FYAMERET Vo » L
7eRElD S DSHERETRTI, NI VEBKEL,
CizoWTHRKRTH oM. o

— 123 —



1382 % &

% 60 £ (1974) 92

I
X(in=7)
020 ;
2 )
. \h\ |
© o010
-
S S >
o= Rin=T7)
O l 1
T
X(n=7)
080 }
2 }
§ 040 ’:: "T_.
0,,—";## T
| R{n=7)
o i
42 42 32 20
Under $ $ Up
32 20

Size (mesh)

_ |
. X(n=T7)
002 V///*““z
32 / | '—"‘]
o 00| Q@ .-—"® @T |
Rlr=7)
0 !
‘l
Xin=17)
004 ' -
2 Lfﬂi
“w 002 —
e i
o~ | ﬁ'(n:?l)
42 42 32 20
Under $ S Up
32 20
Size ({mesh)

Fig. 2. The effects of the particle size of chips on spectroscopic data.
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Fig. 3. Comparison of spectroscopic and chemical
determinations of sulfur, on drilling chips
briquetted.
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Fig. 4. Influence of the particle size on analytical results of the samples with various

heat treatment conditions.

Table 1. Contamination of chip-samples by

sawing.

Indicator Consumption weight of saw (g)
Sample Sawed chips weight (g)

Low alloy steel 0-046¢g

(Water quenched) 20 g

Low carbon steel 0-0l5¢g

(Annealed) 50 g
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Fig. 5. Mixing effects of the chip samples with
various particle sizes.
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Fig. 6. Influence of briquetting pressure.
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Fig. 7. Comparison of chemical and spectroscopic
determinations of carbon for block samples
with various heat treatment conditions.
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Photo. 2. Microstructures of block and chip-briquetted sample with various heat treatments.
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Fig. 9. Intensity-Time curves of block and chip-briquetted samples with various

heat treatments.
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Table 2. Analytical results of actual steel plates

P S Remarks

Spec. |Chem.| Spec. [Chem.

\ Analysed values (%)
E .
A C Si Mn
\ Spec. |Chem.| Spec. |Chem.| Spec. |Chem.
1 0-133/ 0-130{ 0-29 | 0-29 | 1-36 | 1'3
2 0-202| 0-206/ 0-007] 0-010} 0*78 | 07
3 0-146{ 0-157/ 0-43 | 0°44 | 1-44 | 14
4 0-153| 0-150; 0-25 | 0-25 | 0:69 | 06
5 0-202) 0-215[ 003 | 0°04 | 1:02 | 10
6 0-124{ 0-141{ 0-26 | 0-24 | 0-84 | 0-8
7 0-150{ 0-147{ 0-26 | 0-25 | 0-69 | 0-6
8 0-135/ 0-147/ 0-23 | 0-24 | 0-66 | 0-6
9 0-164{ 0-170/ 0°02 | 0-02 | 0°79 | 0-7
10 0-157) 0168 0-28 | 0-28 | 0-92 | 09
11 0-174) 0176/ 0-01 | 0°01 [ 0-96 | 0°9
12 0-100, 0-091} 0-26 | 0-26 | 096 | 0-9
13 0-221) 0216/ 0-24 | 0-24 | 1'17 | 1-1
14 0-135 0-129/ 0-36 | 0-38 | 1-44 | 1°4
15 0-190, 0-185 020 | 0-20 | 1-22 | 1*2

CNOANOOMOONOO®—~IW

0-015| 0-018( 0-008 0-008
0-017} 0-017| 0-020| 0-023
0-018( 0-022} 0-013 0-012

Low alloy steel

0-012| 0-014| 0-005| 0-006
0-010[ 0-011] 0-016| 0-016
0-016) 0-015{ 0-016] 0-016
0-011| 0-013| 0-006; 0-006
0-024] 0-025| 0-013] 0-015
0-015 0-017| 0-018] 0-019
0-029 0025 0-014) 0-015
0-017| 0-017| 0°016/ 0-015
0-008| 0-009| 0-004| 0:005 Low alloy steel
0-014| 0-016| 0-004| 0-005 4

0-012; 0012 0-004| 0004 ”

0-010( 0-009| 0:017| 0-017 z

E : Element S : Sample No

>

: Analytical technique
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Table 3. Precision and accuracy by chip-briquetted

method.
Contents P Accuracy
Element range Repea(t ;b)lhty (Vs. chem.)
(%) Ir V70 ga (%)
C 0:10 ~0-25 0-002, 0-004,*
Si 0-20 ~0-50 0006, 0-001,4*
Mn 0-50 ~1:50 0-01, 0-02,
P 0-005~0-025 0-001, 0-0014*
S 0-003~0°035 0°000, 0-001,

* revised with interelement effiects.
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