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The Quantitative Analysis of Cr in High C High Cr Steel

By Kivoshi Tsukuda
Yasugi Works, Hitachi, Ltd.

Abstract

The chromium in high C high Cr steel exists

usual kinds of mineral acids cannot decompose it completely.

in the form of carbide, hence

It follows that in the

analysis of Cr in such steel by the J.E.S. or other methods insoluble matters including

Cr carbide nead to be fused by alkali.

This disturbs the analysis considerably.

While hydroperchloric acid has been known as the most suitable reagent for

perfect decomposition of Cr carbide, it is reported also that only low analytical value
1

can be obtainable by the method in which this acid is used.

After a long series of investigation in this shortcoming, the writer worked out

a rapid and reliable method of Cr analysis by combining the hydroperchloric acid

and the potassium permanganate methods.
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Table 1. The Standard of Chemical Composition (Yasugi Works)
2 = B 57 <) S (%)
lzf;}i % % | C | si ’ Mn } P \ s | Ni Cr ‘ W ’ Mo | V | Co
: 2.00 | | 12.00
e CRD 990 2£.0.40 | 2060 | 20.03 | Z.0.01 | £0.50 —15.00 — - — -
. 1.80 | 12.00 2.50 |
. RD 2,59 4040 060 »£0.03 £0.01 £050 jcg9 ‘859 «— — —
2.00 | 2.00 5.00 0.50
i} WCD  “ 540 4030 £0€0 2003 £0.01 2050 “ 7340 " g o0 2igal =
. 35 1.40 11.00 0.50 0.20
- fp— 2.00 2.50 10.00 __

- : ~10.65 BB | [3.50 [17.00 | 0.50 3.50
w  SKHs " )gs 2035 £0.£0 £0.03  £0.03 — "ol o0 — | =100| =450
o | 0.65 i . | & 3.50 17.00 | 1.00 9.00
B | SKH, | _gg5| £085)| £0.60 | £0.05 | 20403 — " 45| ~19.06] T | ~1.50|—~1L00

| 0.75 | | | 3.50 11.00 1.60 3.50
B | X00 T 0.85 £.0.30 | £0.60 | £0.025 | £0.01 S L T o O BT () e PO
) ' 0.75 ; o | 3.80 14.00 1.60 1 9.00
X000 |77 g5 - £0:80 2060 | £0.025 | £0.01| 2a50| ~16.00] — | ~2.00|~1100
s2% R B B ® 2 0O K %
Table 2. The Chemical Composition of Specimen
= o i 5% 45 = B = (%) Cr %

No.| % #| C Mo | P | S | Ni W | Mo | V | Co |
1| cRD| 218 o028/ o037 o002| 0008 o011| —| —| —| — |12.00~15.00
2 | WRD | 202 010 048 0027 0.010 024 324 —| —| —|12.00~15.00
3 |WCD 207 007 040 0.022 0.006 012 600 — 060  —  2.00~3.00
4 | ALD 160 027 031 0.018 0.008  0.30 — 057 043 — 11.00~13.00
5 | X000 078 014 037 0.023 0.003 004 1502  — 182 940 3.50~4.50
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Table 3. The Experimental Value by Each Method

. " | HNO, o f& i & i & b LR
# JE-S. & s pAy | Tundell B X % GEeHc) d0c.c., HNO,

HERE(HCI20c.c. |10c.c., H,O 20c.c.—] -

e . L . 3
| % 3 [ s 4t | 5cc. | 10ce |HNOs loc.c., Hy [HNOs 20c.c.—HCIO % &= &

. | brrs 2 : 20 B =~ AgNOd, H3
| L % g | BUEE |68 |6 8|SOy 10ce) PO

1 CRD | 12.48 11.96  12.06

12.14 12.15 12.24

|
|
‘ |
2 WRD 1334 1261 1295  13.00 13.02 13.11 13.33
3 WCD | 229 | 203 2.05 | 204 .11 2.21 | 2.30
4 ALD | 1.77 | 1125  11.35 | 11.45 | 11.50 11.53 1177
. | ' ; .
5 X000 | 437 415 407 | 4.02 1.21 128 | 1.36
8% BERFERE—=>% OFHE
£ 4 T REKR X B 5 HHE
Table 4. The Results of Obtained by the
Reformed Method
o = | KBREKXS | _, .
EERRERE A A ST SBAE & AT
c.c. | ™ é(g%r - Cr&(g) EE: oz ()
0.02 0.0199 —0.0001
5 0.05 0.0500 +0.0000
7 0.07 0.0698 —0.0002
10 0.10 0.0100 +0.0000 St
15 0.15 0.1499 —0.0001 451K WCD o # 5k 21k ¥ o 3 B2
20 0.20 0.1998 —0.0002 Fig. 1. Microstructure of Annealed H.C,

Cr, W Dies (WCD)
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Table 5. Comparison Results Obtained by J.E.S. Method and the Others

510 E J. E. S. & I;Noig @ fz Fg,i ﬁj LundellKic | EHRIC X 2
e 2 et e | % B
o o | BE ) B | kR SN " - NI P Trpep———
No. | 4 B ER U T e 5c.c. fiE | 10c.c. f# 8 | J; 3 EBERE | B IR Bk _
1 | CRD | 100 95.83 96.63 97.28 97.36 | 97.28 99.92
|
2 WRD | 100 94.52 97.08 97.45 97.60 98.28 69.93
3 WCD 100 88.65 89.52 89.09 92.14 96.51 100.43
4 ALD 100 95.58 96.43 97.71 97.70 97.96 100.00
5 X000 | 100 94.97 93.14 91.99 96.34 | 97.94 99.77
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