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On the Determination of Hydrogen in Steel by Vacuum Fusion Method

Yoshihiko ABE, Minoru TAMURA and Shintaro TAkazAWA

Synopsis:

Determination of hydrogen in steel by vacuum-fusion method is mostly desirable, because it be-
.comes possible to determine simultaneously the gases in steel, but the results obtained by above technique

tend to introduce lower values than those by conventional vacuum-heat method.

To investigate the sources of this difference this study was preformed in connection with physical
and chemical properties of cabon-saturated melt contributed to hydrogen behavior and the following

results were obtained.

1. Graphite precipitated from the melt affects the determined value in the sense that the greater
the flaky form precipitate of graphite grows the greater the amount of hydrogen absorption is.

2. The loss of extracted hydrogen occurs slightly with the use of large size of graphite crucible.

3. Hydrogen absorption introduced by evaporated metal film is recocmzed for high alloying sam-
ples, but it does not result in a main cause. of analytical error.

It is, therefore, summarized that hydrogen determination by vacuum-fusion method is to be carried

out by empty graphite crucible having small space with simultaneous additicn of spheroidal graphite-

forming element.

(Received Dec. 16,

1. &

BEZERMECHPRKELERT 5 2 LI3BEE L OFR
GHETAREIC T 57 EbOTEELWHETH M,
LD/ ITIITERDEEMEE LR DO XRESE
NEL LA FNER SR WD ST ORES L ORE
FEHDDLENETVLELERD. L ATEELIIZD
RETRBEDCHEAIZ IO THRTE DT, KHHEITC
X5 HPKRED EEES WESLT 570 KR 2T 52
7=

TabblOFEHCET 545 A ETCOMARRELRS
L, BEACEBHLBEMIEST bR TCELT, b
T

@ BB BIkEE
VWE &7 B,

® P EERMSTT 55832 BRAE T OR
ETHWT 2HETHTERWE & 7 S EmE RT2.

® Cr OZEBEEP AT D LMHUKENIBR SN T
SHHEBE L 2B,

@ 1650~2000°C THEZEEE L7254, CH X Mn
1% Fe, Ni X0 Al 72 Eit e _"CE LVWKERB 2 R
3O, ‘

5 EDEi I BREPRE SN TWSIZT ERv. L

o

B2 L THNT 5 L&

1968)

L ERROH BRI VTS ARE X703 B85 DI
EYHZEBLEDT, KEHFMCHLTIHFCIND
DYERHT - LR DS & DINERGAE & 7> 5 A TEER
ETFCRDDTHADS. T TEPERI I Tttt
DILEERT, RIFIOBER L UEBRDLIDFOREI SR
BRCHEET 5 & & biT, £TEMEMHITH S BoWIRE
{LEEEL, KESHCHI HHEROREEZ Z O
BEX DRI L.

2. R B E W

2.1 3B

AR A LT RS EL Balzers $#HBOEZE
VAEME! “Exhalograph” T, KESHIK YO TORD
MR DT L L TH B,

@ YEELR T OPSKEES 1 170 /sec

@ HEmEEoF AFEAEZEE : 1X10-°>mmHg

@ INEH : BENE IS (5 FIANELEE : 700~

2000°C)
@ HWEFHR : £ENORE LU0 I - BREE
* BM4SEI ARSHESICTEERE
BF43E12H5 168 &5

OZERAGR) RINMER =i
ek Z S () ZIRUTR

— 83 —



840 & & &

| 35 £ (19689) ¥ 9=

Table 1. Chemical composition of experimental samples (%).

C | Si | Mn P | s Ni cr | T ﬂ Al H*
! ‘ i ;
High C-steel 0'89 | 026 | 0.49 | 0-013 0014| 005 | 0:16  — | 0-018 |0-00023~0-00027
30% Cr-stecl 0-04¢ | 089 | 0'42 | 0-018| 0°015| 0:07 |29°91 = 033 | 0-044 |0-00042~0-00048
i

* Determined by vacuum-heating method used temperature just below melting point.
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Table 2. Chemical composition and gaseous
content of Ni-Ce alloy.

C Ni Ce H O N

(%) 4:0 | 83-40] 6°7 | 0-00031| 0-0032 | 0-0012
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Fig. 1. Graphite crucibles vszd for experiment.
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Fig. 2. Behaviors of the graphite film formed
on the surface of bath during continuous
vacuum-meltings of high C-steel and of
309 Cr-steel.
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Fig. 3. Extraction curves of hydrogen in added
sample during vacuum-melting.
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Table 3. Behaviors of Cr in bath under various conditions.
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Fig. 4. Continuous determination of hydrogen in
3094 Cr-steel under various temperatures
(Crucibles used : B type).
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