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Synopsis :

KHY25 steel having yield strength over 25kg/mm**2 at 350°C has been developed for
pressure vessels used at intermediate and moderate temperatures. Its mechanical
properties, workability, weldability and others have been examined on a 75 mm thick
sample, Test results show that KHY25 steel can be fabricated in the normalized
condition and its strength, ductility and toughness are excellent after stress relieving

heat treatment.
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Synopsis:

KHY25 steel having yield strength over 25 kg/mm? at 350°C has been developed for pressure vessels used at
intermediate and moderate temperatures,

Its mechanical properties, workability, weldability and others have been examined on a 75 mm thick sample.
Test results show that KHY25 steel can be fabricated in the normalized condition and its strength, ductility and

toughness are excellent after stress relieving heat treatment.
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Table 1 Provisional specification of chemical

THENENSHHE{LR R HEL 22 Mo V Nb Lompmltmn of KHY25 steel fwt %)
# (KHY35) 35 L 0F Mo-V $ (KHY 25) 4 T 4511 ) c 51- i Mn | P { 5 Cﬁ Mo x\.Ih T '\',
AT ZCY S R P AT 5 B B 4 B Y A g 05 os0 ||
LIRS Rilde fé HTY &2 kL, __“"““ =060 ~ L0 ‘-‘“-031;&935 <03 }0‘33[2_(&‘_\_3}
AU OO ERRE AT S o, b o) Ni, Cr, etc, may be added singly or in comhination
M) bfFSE 21T - 72, as required
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Table 2 Provisional specification of mechanical properties of KHY25 steel

Tensile properties at R.T. Impact .
properties
Y 3. (kg/mm?) T.8. {(kg/mm?} ‘
R , EL | ISO-V
thlckno‘;s (mm) thickness [mm} RO o
nekn B mm (%) 0°C
w50 | 280 [ 2100 ) >125 0] =100 15125 | LoEdy | (kgem)
= =100 | =125 | <150 | =125 ‘[ =150
-z 38 =36 =35 =34 | 5266 51 -65 ‘ 50~ b4 =20 232

Y.5. (kg/mm?) at elevated tcmperalure.s "

. o . e e
100°C 150°C 200°C ] 250°C 300°C ‘l 350°C 400°C
. I

=3 e | 2300 | awt | =26

=25" > 23‘

* The data are applied to products with thicknesses less than or equal to
100mm. For products with thlcknf-r,rma over 100 up to 125mm, the Y.S.
values should be reducpd by lkg/mm* and for thicknesses over 125 up
to 150mm by 2kg/mm?

»+ High temperature tensile tests are carried out at indicated one of temperatures
shown in the table when required by ll’lP order.
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Table 3 Chemical compositions of an industrial test heat (wi 75)
el R . e Sl
Sample C 5i Mn } P S ! Cu Ni Mn [ \-' Al | Ceq i
Ladle (.18 0.39 1.42 0.020 | 0.008 0.18 0.18 U 153 | . 069 0 024 0. 47
Cheek | 0.15 0.38 1.43 0.018 | G¢.008 0.18 0.17 0.137 l 0.076 0 026 0 4J
s e o, Mn S i, Cr Mo V40
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Table 4 Tensile pruperlles at room temperature
Hnat ﬂ . Locat Y.5. T.S. ElL| YR |RA
“‘pa[mpn[‘ rientation | Location ‘-kg“mmz\ (llg;mlnzﬂ‘ (”T’: (\36} ‘\}f;l
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Table 5 Drop- wught test conditions
bpetlmen size Span l):]flieclmn L]r:'::ungeight
; 5t 24
fmm) (mm) {mm) {kg-m)
25 by §0 by 360 305 7.6 11¢.4

Table &

Results of drop- wtlght tests
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Table 7 Variation in 2mm V-notch Charpy impact
properties by strain- aging treatments

Specimen v Eoay vEy® virs
wpecime (Lf, m} | (kg.m} | (°C)
Base plate » S.R.Y 11.4 9.1 3
Strain aglng*’ 8.2 4.8 |8
Strain atging® » ‘J R” 10.4 8.2 +2
1} 6007 (,XI-IJOmln rFC
2} 5% strained— 250°C X 60min aging

3} Average for three specimens
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Tdhll’ 4 thdmg conditions

. Welding | Diameter | Welding | Are | Welding | Heat ! rPheatJng
Welding i . P and inter ,
tiod rod, wire Groove design Pass No. | of wire | current | voltage | specd input ! Welding pass sequence
et and Mlux imm) T4} (Vi | lem/mint | Dediem) | 7255, emp :
- 41
‘ 25y L 4 mwo|on 5 ‘
v
Cuvered | ! anf |2 B T l :;
electeode | Ku86H | 5 AR L s
arc welding g1\ |2 a5 5 ome o omo |15 o3 Goewo | | F
3074 : , | -
\ [ : 45
—Il_ — 4‘\;7 - _—r - __. J— —. ——— -
T 0] B w7 |
KWI01R 7 =
Submerged !
ing " : T?
are welling " . : : .i_'.‘
. Khse i : 213 18 650 2B 46 | 156-200 1 | 2
1 43 520 28 k] 437 150
1
K\‘V H S B — -
Submerged \10“3 i | S
i % | | W L S
arc welding KReoe: ! : : ‘? E:
| 217 8 | 00 3 255 l 06 | 150200 23
i i 2 H T
I
L | | | | .
Table 10 Results of tensile tests of welded joints
Room temperature 350°C )
Heat (]")0 5peumen} L'Jl“;-(}[)ﬁﬁ'."}
Welding = e - i St MR — -
treatment T.5.0 Y.5. 2 —[ TG # I E1 8 R.AY
(kg’mm ) {kg.»"mmz) © {kg/mm?) (%) (%)
Covered electrade ! As welded 62.5 42.0 59.5 18 69
are welding Lo . T — ] P [
(24.3k3/cm) S 61.2 36.5 54.4 17 67
Submer ged are As welded 62.9 38.6 5.7 19 72
welding |- - —— a— - - —_— - -
{44.6kI/cm) SRV 61.5 33.7 } 52.3 18 72
Submerged are As welded §2.7 87§ 600 19 69
welding - R - e - R
{60.6k]/cm) S.R." 61.5 7.8 54.3 19 69
I i ; . R S A S -

1) %R 600°C X 450min » F.C.
2) Average for two specimens

T 3HMOF N T S L LA NP AEM: 4 B ovgh 9t 4 Table 11 (2559, Wi H itk T

M A i b, RO E £ 55 L0F SR MU & g L 2 ARTE
(3) ¥ THEA ML, E T RLE MO
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Table 11 Results of 2mm ¥V natch (:harpy
impact tests of welded joints
T As welded 5.R."
T esting : ; —
Welding . pusition cEgt | Trs p LB Trs
‘ I’kg.m) ) Il’kg.m‘.ﬁ )
‘1/“\ 13.2 22| 13.1 J -8
Wt
il 78y 4 54 | 1
Covered electrode l/(m, 16.6 | ,40: 14‘3.— 17
arc welding Bond 4 - -
(24.3kliem) | Fat| 127 -23| 53 -1
el 137 —43| 13.6 -4
HAZ -
Wt 9.2 —25) 9.8 -13
Ae19 <o 46 184 <40
"WML
,‘/:Sf; 19.6 —45| 10.3 10
Submerged ace Wi 192 |< 40| 175 25
welding Bond .
(44 6kd fem) il 1.2 1< --40| 6.0 +3
4| 16.0 44; 177 23
HAZ : {
Jar| 10.5 -6l 54 . 2
Y 182 |<-a0| 173 | -42
WM. -1 :
Ml 171 | < 40| 8.6 11
Submerged are el ss | -40) 122 | -u
welding Bond :
160.6kJ fem) ¢ 5.6 +1 7.7 -4
il 159 -33| 140 -23
HAY.
Jé: 11.4 -18] 6.4 2
1} S.R.: 600°Cx 450min » F.C.
2} Average for three specimens; Specimen
orientation: Transverse
{4) M FedE 288k
R FARA R O ER I T 2 4 2mm, M,
Yo 18, H/t ﬁl?i—i P A &5 2mm O LT 2w
AN PATIZ W 7 — 2 X AL 7, \'a“
er(ﬁfﬁt?w %{?é, (] 12 RS PR T L R
TR S A L, BRI ﬁ'JfMif&'("l’t’\%) x
WS (e & 72 L0 5 2mm O0E, T b b
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BB E O fIME S Table 1212053, S.R. o
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sk AT
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BRPEA s M 2 0 b A d BT B 708, 3
YA LN Ly T e 0 T T

MDY BBk
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Table 12 Maximum Vicker's hardness of

welded juintk; (HE 105
Welding As \\e]r]rd SR

Covered electrode

are welding 342 262
124 3kl em)

. — . o -

Sumerng arc ‘

welding 254 248
(44.6kJ/cm)

Submerged arc

welding 242 242
(50 bk] rm)

1) S.R.: 600(‘>(430mm *P(“
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