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5-4 TEST RESULTS OF NK-EH-400



§ Test Results of NK-EH-400

} Chemical Composition

Table 23 Chemical Compositlon {Heat anulysis, %)

EH400

C Si Mn P s Cr Ti B Ceq
0.21 0.34 1.56 0.025 | 0.004 0.23 0,008 | 0.002 0.53
0,21 0.36 1.52 0.020 | 0.001 0.17 0.007 | 0,001 0.51

Tensile and Charpy Impact Tests

Ceg=C+Mn/6+5Si/24 + Cr/5+Mo/4+V/15

Table 24 Mechanical Properties

) Test specimen

IS No. 4 (2 mm ¥ notch)
t & 20mm ¢ 172 of thickness

t > 20mm : 1/3 of thickness

—47

Tensle Testl) Er?:l? smpast
-l o I e— T
Nimm® (hfmm® ) | N/mm® (gl mm® ) a4 Jikgl-m)
1179 1361 48
L (120.2) (148.8) 192 (4.8) ,
19 3 ]
116 1316 40
C 19.8
{118.6) {134.2) (4.1)
1039 1329 34
L (105.9) (135.5) 16.6 (3,0}
«© | 1319 T
042
c (106.3) (134.5) A (3.4}
1) Test ypecimen
t = 20mm - JIS No. § {GL = 30mm, W = 25 mm, Total thickness)
t ==20mm © JIS No. 4 (GL = S0mm, d » 14 1um, 1/4 of thickness)



EH400
(3) Hardness Test

(3.1) Surface hardness test

Table 25 Surface Hardness Test Results (Brinell Hardness 10/3000]

Thickness Individual hardness Mean hardness
19 438, 444, 451, 441, 438 442
40 451, 451, 444, 448, 451 449

(3.2) Hardness distribution in thickness direction

Thickness: 19 mm
o 460
= Mﬁ_@—‘o—wﬂ-ﬂ
= 420
= 1 | 1L 1 l I 1 1 1
g i Thickness: 40 mm
= i
E 4201
> 3801
1 | 1 | 1 || | | |
] 5 14 15 20 25 30 35 40
Distance from Sutface of Steel Plate mm
Fig. 15 Hardness Distribution in Thickness Direction
(4) Bending Test
(4.1) Standard JIS bending test
Table 26 JIS Bending Test Results
) Test specimen Bending radius (; Thickness)?)
Thickness mm [[::'::r:— Width &
No. o | 4.0t [3.0t]2.0t1.5¢|1.0t]0.5¢
19 " L | JI8Na, 1 50 o | e o | @ = ==
L JIS No. L 50 = - = — 0 s
a0 . L
[ 118 Mo. 1 50 — —= () - ®) (3

(731 Mocracks . A o Slight cracks ¢ [ Cracks
1) Test specimen: Total thickness
2} Test specimen: t = 35mm

3) Bending angle: ]RQ°
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EH400
Wide specimen bending test

Table 27 Wide Specimen Bending Test Results

Width of test Bending radius (t: Thickness)2)
specimen 1 Thim

Thickness mm | Direction
4.0t 3.0t 2.0t

L. 150 O O X
C 150 O O b

19

{3 Nocracks ¢\ : Slightcracks 3 ; Cracks
1) Test specimen: Total thickness
2) Bending angle: 180"



EH400

R=1.5t R=2.0t

R=3.0t

R=4.0t

ARE I

e b A e

1} Test specimen: JIS No. | (19 mm thick x 30 mm wide)

2) Sampling direction of test specimen: Rolling direction

Photo B Bending Test Results (Thickness: 19 mm)



EH400

R=1.0t

R=2.0t

1} Test specimen: JIS No. 1 (35 mm thick x 50 mm wide)

) Sampling direction of test specimen: Rolling direction

Photo @ Bending Test Results (Thickness: 40 mm)
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EH400

R=3.0t

R=4.0t

1} Test specimen: 19 mm thick x 150 mm wide

23 Sampling direction of test specimen: Rolling direction

Photo 10 Wide Specimen Bending Test Results (Thickness: 19 mm}
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EH400

(3) Microstructure

Thickness: 40 mm

Thickness: 19 mm

1721

Microstructure (x200)

Photo 11
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EH400
(6) Weldability

(6.1) Maximum hardness in weld heat affected zone

{a) Welding condition

Tahle 28 Test Conditions

Test specimen 1
W T—EE T e a— - W=75
L— 125 :i: lﬂ—""l
I
k 200 | () ~—-1L

Welding material LB62 (AWS E9016—G). 4 min ¢
Welding conditions 170A—25V —15em/min (17kJ/cm)
i ! Hardness measuring position
pc};it?::s measuring = -

i1

]

(b) Test results
HY (max) = 446 Thickness: mm

= 440F

=

@ 400

k]

= =

=

= 280

oy

o M-
2 1 L ] 1
WIS 10 5 0 5 qu

Distance from Center of Weld Metal mm

Fig. 16 Maximum Hardness in Weld Heat Affected Zone



(6.2} y-groove weld cracking test

(a) Test Conditions

Table 29 Test Conditions

EH400

Test specimen Section A=A
: :
Test Weld w0
Restraint .
Weld — A o
2 [ cece -
A =y )
<~ 60 ==— B0 —=te 50 —] %
IH__ e
- 200 - g 2 = l
Cracking 22 =He/H > 100
Weldi
hidrpit. | LB62 (AWS E9016—G)
ime 170A — 24V — 15cm/min (17kJ/cm)

Cracking %

(b} Test Results

100k Thickness: 1% mm
Fi ]
(2] ~05
B
10} =
8
20 \
IS So—ap—
I | ]
] 50 100

Preheating Temperature °C

150

Cracking %

100+ Thickness: 40 mm
)
o
e ED\
=]
o o o
40
20F o
o
o o\““‘ma— am—
| 1 1
50 1aa 150 200

Preheating Temperature 'C

Fig. 17 y-Groove Weld Cracking Test Results
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EH400
(7) Shielded Metal Arc Welded Joint Test

Sample steel plate thickness: 19 mm

(7.1) Welding conditions
Table 30 Welding Conditions

60°
R
Groove shape - -
mm I e
bt
Z
60"
Electrode LB62 (AWS E9016— G)
st 150°C
S sturs =250C
Pass 1 pass Other passes
Welding current 170 A 220 A
Arc voltage 25V 2BV
Welding speed N 15 em/min 15 em/min
‘l""-‘lﬂlf_iﬂ heat input = _1?,{}ka¢"| BN zz.ﬁk.m-.m

{7.2) Macrostructure of welded joint

it nupm |m|n§ u[:m ’ﬂll.n nqn ma[un Hl'l-‘[l 4 mpr uq[n m
IR L l e 47
sdninl oo lessadnssidioasdassi binnidonn mlm H T Tt it T e milm

Photo 12 Macrostructure of Welded Joint
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EH400
(7.3) Welded joint hardness distribution test

WVickers Hardness HY 10

480
— (;e-’i::n
400
Weld metal
201
240 2
&
-
T - i
- — —a
bt ! \
160 ’ \
| | | 1 1 3
1

L
! o

Distance from Bond ==
Fig. 18 Welded Joint Hardness Distribution

(7.4) Welded joint side bending test

_R=33m

Bending test results: Good

Photo 13 Welded Joint Side Bending Test



EHA400
{(7.5) Welded joint impact test

T

X\
X

44
v

1/2t

//

|

/)
/Y

Weld metal

Fig. 19 Sampling Position of Test Specimen

Bond

HAZ

Welded Joint Impact Test

Table 31
Absorbed energy
Notching Tikgf-m)
position
0
179
Weld metal (18.3)
Bond 4 aad )
(22.4)
HAZ 228
(23.3)
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