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Title

Name

Field
Department
Faculty

Advisor

capacity. In some project that used steels be members may tumble down. According to this reason,

this special project is aimed to test steel impact capacity of steels that have difference in tensile

STUDYING OF IMPACT CAPABILITY OF STEEL
MR.NARATIP KESASIRI

MR.WITTHAYAPOL BHOTHIKHUN

CIVIL ENGINEERING

CIVIL ENGINEERING

ENGINEERING

MR.SONGLOD SAE-UENG

ABSTRACT

In construction field now, steel were used wildly. And most not consider steel impact

strength at many temp for studying and construction in the future.

propagation of a crack at the base of a standard notch, commonly using the Charpy V-notch test. This
test uses a small rectangular simply supported beam having a V-notch at midlength. The bar is
fractured by a blow from a swinging pendulum. The amount of energy absorbed is calculated from the

height the pendulum raises after breaking the specimen. The amount of energy absorbed will increase

Notch toughness is the measure of the resistance of a metal to the start and

with incerasing temperature at which the test is conducted.
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AN 4.1 LLEWNNﬁ‘ﬂﬂﬁf’)ﬂﬂ'ﬁgﬂuﬂﬂiZLmﬂ‘UOﬂlﬂﬁﬂuﬁuuvﬂ‘ﬁiiuﬂ’lﬁ -10 0IA U LT

Impact Stress (J/mmA:

Specimen| Cross Section (Impact Energy|Impact Stress| Acceptable Remark
Area
No. (mm*2) @)) (J/mm~*2) Value
1 100 226 2.26 Acceptable
2 100 248 248 Unacceptable
3 100 216 2.16 Acceptable | RMS = 0.17
< 100 224 2.24 Acceptable | MEAN = 221
5 100 186 1.86 Unacceptable] USL = 2.38
6 100 216 2.16 Acceptable LSL = 2.04
7 100 243 2.43 Unacceptable
8 100 218 2.18 Acceptable | New Mean =2.19
9 100 229 2029 Acceptable
10 100 204 2.04 Acceptable
Inpact Stress (J/mar'2) i -10 oermaITE (555uM)
235
230 rY
225 * s
T e e, T e R T B S T T R R Y 4 § = = == == === ==
215 * *
210 S
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1.95 b it
1.90 T :
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71

Specimen No.

L ¢ Impact Stress (J/mm”2) = = ™ Mean

1
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o =3 1 =
4.1 ﬂi?ﬂllﬁﬂﬂwﬁ‘ﬂﬂﬁﬂﬂﬂTiTUUJQﬂiﬁlelﬂ‘UE)\u'ﬂaﬂllW‘NLL‘U‘U‘EiiMﬂTﬂ -10 @Qﬁ'll"]falﬁfﬂﬁ




MIN 4.2 LLﬁ@NNﬁ‘V]ﬂﬁmJﬂ'li%‘lJLLNﬂ’i%tmﬂﬂl@ﬁ&ﬂgﬂllﬁiulmﬂ‘ﬁiinﬂ'lﬁ 10 DA UTALTE

Specimen| Cross Section (Impact Energy|Impact Stress| Acceptable Remark
Area
No. (mm*2) @)) (J/mm*2) Value
1 100 234 2.34 Acceptable
2 100 241 241 Acceptable
3 100 256 2.56 Unacceptablel RMS = 0.15
4 100 252 2.52 Acceptable | MEAN = 2.38
] 100 230 2.30 Acceptable USL .= 2.53
6 100 224 2.24 Acceptable LSL = 2.24
7 100 255 2.55 Unacceptable
8 100 253 2.53 Acceptable | New Mean =2.37
9 100 224 2.24 Acceptable
10 100 213 2013 Unacceptable
Inpact Stress (J/m2) # 10 ar LT (5351)
26
255 7
25 d
a 245
L e B L T B S
S 235 S
E’ 23 *
g 225 e 'S '
B0
215
241
205 : - T T T : . T
1 2 3 4 5 6 vs
Specimen No.
¢ Impact Stress (J/mm"2) = = = Mean

A [ < ] {
glh’l 4.2 ﬂ??ﬂl!ﬁﬂﬂﬂﬁ‘ﬂﬂﬁﬂ‘uﬂTi‘i‘]JLL'iQﬂ‘izt!‘ﬂﬂ‘lﬁ’)\uﬁaﬂLL‘U‘UL!W‘NLLU‘UﬁiiNﬂ'Iﬁ 10 aaﬁummé}?ﬂ’d
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Impact Stress (J/mm~2)
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AN 4.3 LLﬁﬂdWﬁ‘ﬂﬂﬁ’ﬂUﬂTii‘ULLNﬂ‘izlmﬂ‘llf)\?mﬁﬂl.muuﬂﬂ‘ﬁ‘iillﬂ'lﬁ 20 ﬂﬂﬂ““ﬁﬁﬁﬂﬁ

Specimen| Cross Section |Impact Energy|Impact Stress| Acceptable Remark
Area

No. (mm*2) Q)] (J/mm~2) Value
1 100 246 2.46 Acceptable
2 100 248 2.48 Acceptable
3 100 236 2.36 Acceptable | RMS = 0.13
4 100 260 2.60 Unacceptable] MEAN = 245
5 100 232 2.32 Acceptable USL = 2.58
6 100 226 2.26 Unacceptable| LSL = 2.32
7 100 261 250 Acceptable
8 100 270 2.70 Unacceptable| New Mean = 2.42
9 100 234 2.34 Acceptable
10 100 250 2.50 Acceptable

Impact Stress (J/mm*2) i 20 or B AT BT (5331A1)

S

3 4

Specimen No.

<>

Impact Stress (JJ/mm~2) = = =Mean

A o < 1 ~
Ell‘ﬂ 4.3 ﬂi'lwllﬁﬂﬁN'CI“V]ﬂﬁﬂﬂﬂ'}iiﬂt!iﬂﬂizuﬂﬂ‘uﬂﬁlWaﬂ&LWHLL‘U‘UﬁiiMﬂ’I‘ﬂ 20 @Qﬂ'll"lfal“’l:fﬂﬁ
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{ o [~ ] {
ﬂ’li%ﬁ“fdl 4.4 LkﬁﬂﬂWa‘ﬂﬂﬂﬂ‘ﬂﬂ’l53”!&5\3ﬂ'i3LW\ﬂ‘llﬂ\ilﬂﬁﬂuwuu‘l]ﬂ‘ﬁiillﬂ'lﬁ 27 00ﬂ1l“ﬁﬁl“§ﬂﬁ

Specimen| Cross Section |Impact Energy|Impact Stress| Acceptable Remark
Area

No. (mm”2) 8)) (J/mm*2) Value
1 100 209 2.09 Unacceptable
2 100 234 2.34 Acceptable
3 100 234 2.34 Acceptable | RMS = 0.24
4 100 295 2.95 Unacceptable] MEAN = 240
S 100 234 2.34 Acceptable USL = 2.64
6 100 258 2.58 Acceptable LSL = 2.16

7 100 213 2.13 Unacceptable
8 100 257 2\5 Acceptable | New Mean = 2.40
9 100 224 2.24 Acceptable

10 100 242 2.42 Acceptable

Impact Stress (J/mm~2)

27

Impact Stress (J/mm*2) 1l 27 99A BT (535NN

26

25

24

23

22

21

4

Specimen No.

L‘ Impact Stress (JJmm”2) = = = Mean

4 [ < ] 4
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AN 4.5 uﬁmWcmﬂﬁaumﬁmmﬂsztmﬂ‘ummﬁmmmwimmuﬁmyﬁ -10 DA U AT A

Specimen| Cross Section |Impact Energy|Impact Stress| Acceptable Remark
Area
No. (mm~"2) @)) (J/mm~2) Value
1 100 12 0.12 Unacceptable
2 100 18 0.18 Acceptable
3 100 28 0.28 Unacceptable] RMS = 0.05
4 100 17 0.17 Acceptable | MEAN = 0.19
5 100 16 0.16 Acceptable USL = 0.23
6 100 17 0.17 Acceptable LSL = 0.14
7 100 15 0.15 Acceptable
8 100 20 0.20 Acceptable | New Mean=0.17
9 100 26 0.26 Unacceptable
10 100 18 0.18 Acceptable
Impact Stress (mm2) i -10 o aruvaIna (Rify)
025
N T - A /oA / A :
2 0.05
0 , i
1 2 3 4 5 5 7

Specimen No.

*

Impact Stress (J/Jmm”2) = = = Mean

4 o < i a {
517 4.5 nsluaaInanaaeUMITUUTINTZUNNVBUNANUALIUDNALT -10 D3rTaFod
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Specimen| Cross Section [Impact Energy{Impact Stress| Acceptable Remark
Area

No. (mm”2) @)) (J/mmA"2) Value

1 100 24 0.24 Acceptable

2 100 21 0.21 Acceptable

3 100 14 0.14 Unacceptable] RMS = 0.04
4 100 24 0.24 Acceptable | MEAN = 0.22
5 100 19 0.19 Acceptable USL = 0.26
6 100 27 0.27 Unacceptable| LSL = 0.138
7 100 20 0.20 Acceptable

8 100 27 0.27 Unacceptable| New Mean = 0.22
9 100 26 0.26 Acceptable

10 100 20 0.20 Acceptable

03

Impact Stress (Jmm~2) 11 10 oA usaizoa (Riey)

025

02

0.15

0.1

Impact Stress (J/mm~2)

0.05

4

Specimen No.

|

i ¢ Impact Stress (J/mm~2) = = 'Mean}

= o < ' a ~
E‘IJ”V] 4.6 ﬂﬁmmmwa‘nﬂﬁa‘umssmmﬂsmmﬂmmmammmmuwmyw 10 ’E)Qﬁ'l!“]fﬁl“?fﬂﬁ
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AT 4.7 LAAINANATDUNITSVUTINTZUNNUBAURANUNULLUNABT 20 03ruaFod

Specimen|Cross Section Areal Impact Energy|Impact Stress| Acceptable Remark

No. (mm*2) 8)) (J/mm~*2) Value
1 100 24 0.24 Acceptable

2 100 14 0.14 Unacceptable

3 100 18 0.18 Acceptable | RMS = 0.07
4 100 20 0.20 Acceptable | MEAN = 0.23
5 100 16 0.16 Acceptable USL = 0.29
6 100 28 0.28 Acceptable LSL = 0.16

) 100 22 0.22 Acceptable

8 100 & =39, 0.39 Unacceptable| New Mean = 0.22
9 100 24 0.24 Acceptable

10 100 23 0.23 Acceptable

Impact Stress (J/mm*2)

TImpact Stress (J/mm~2) 11 20 d3ausaIoe (RiAY)

03

025

02 4

0.15

0.05

Specimen No.

[7 ¢ Impact Stress (J/J/mm»2) = = ™= Mean

1 @ < ] a { =
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M9 4.8 uﬁmwamﬂavﬂﬁ%’mmﬂizzmﬂmmmﬁmxﬁmmuﬁmy‘ﬁ 27 D9 AT e

Specimen| Cross Section |Impact Energy|Impact Stress| Acceptable Remark
Area
No. (mm*2) ) (J/mm~2) Value
1 100 17 07/ Acceptable
2 100 26 0.26 Acceptable
3 100 20 0.20 Acceptable | RMS = 0.05
4 100 18 0.18 Acceptable | MEAN = 022
5 100 22 0.22 Acceptable USL = 0.27
6 100 21 0.21 Acceptable LSL = 0.17
7 100 14 0.14 Unacceptable
8 100 22 0.22 Acceptable | New Mean = 0.21
9 100 24 0.24 Acceptable
10 100 33 0.33 Unacceptable

03

Impact Stress (J/mm2) 1l 27 3 nsalFed (AiAy)

0.25

0.2

0.15

Impact Stress (J/mm*2)

0.1

0.05

Specimen No.

|

¢ Impact Stress (J/mm~2) = = 'Mean'

{ o I~ ] a {
JUM 4.8 NI MLTANANATEUMITUUTINTZUNNVOUHANUAULVLTILAYT 27 DarisaiFeoa
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Impact Stress (J/mm”2)

Impact Stress (J/mm”2)
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I,pact Stress (J/mm”2)

Impact Stress (J/mm”2)
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Average Impact Stress (J/mm”2)
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Specimen No. 1 2 3
Width (cm) 1.23 1.23 1.22
Thickness (cm) 0.99 0.99 0.98
Cross Sectional Area (cm”2) 1.22 1.22 1.20
Load
Yield (kg) 3600 3510 3705
Ultimate (kg) 4860 4800 4845
Tensile Stress
Yield (kg/cm*2) 2956.39 2882.48 3098.86
Ultimate (kg/cm*2) 3991.13 3941.86 4052.36
Gauge Length (cm) 9.9 9.93 9.93
Elongation (cm) 2.66 2.86 3.07
Elongation (%) 26.87 28.80 30.92
Average Yield Stress (kg/cm”2) 2979.25
Average Ultimate Stress (kg/cm”2) 3995.12

Remark

{ o v w < 1 .
A15199 4.10 !lﬁﬂﬁwaﬂ'ﬁﬂﬂﬁ@ﬂﬂ'mﬁiuui\?ﬁ\i‘ﬂGﬂlﬁﬁﬂllwullﬂﬂﬁiiuﬂ']ﬁ 10 99f T O

Specimen No. 1 2 3
Width (cm) 1.2 1.22 1.22
Thickness (cm) 0.99 0.98 0.99
Cross Sectional Area (cm”2) 1.19 1.20 1.21
Load
Yield (kg) 3525 3780 3735
Ultimate (kg) 4800 4950 4875
Tensile Stress
Yield (kg/cm*2) 2967.17 3161.59 3092.40
Ultimate (kg/cm”2) 4040.40 4140.18 4036.26
Gauge Length (cm) 9.95 9.97 9.99
Elongation (cm) 2.83 2.86 2.89
Elongation (%) 28.44 28.69 28.93
Average Yield Stress (kg/cm”2) 3073.72
Average Ultimate Stress (kg/cm”2) 4072.28

Remark
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M3 4.11 LAAINANSNAABUMIAITULTIAIUDUNAAURULDUTITUAN 20 BIFsaLTe

Specimen No. 1 2 3
Width (cm) 1.23 1.21 1.22
Thickness (cm) 0.98 0.98 0.98
Cross Sectional Area (cm”2) 1.21 1.19 1.20
Load
Yield (kg) 3525.00 3525.00 3540.00
Ultimate (kg) 4800.00 4800.00 4800.00
Tensile Stress 4740.00 4740.00 4740.00
Yield (kg/cm”2) 4815.00 4815.00 4815.00
Ultimate (kg/cm”2) 3982.08 4047.90 4014.72
Gauge Length (cm) 10.01 10.04 10.04
Elongation (cm) 2 2 2.85 2.77
Elongation (%) 27.17 28.39 27.59
Average Yield Stress (kg/cm”*2) 4815.00
Average Ultimate Stress (kg/cm”2) 4014.90

Remark

{ o v w =] ' 1
A1519% 4.12 ufrmwamsma’aumaﬁmmﬁwmmammmmmssmnﬁ 27 E]Qﬂ'llclfﬂﬁiﬂﬁ

Specimen No. 1 2 3
Width (cm) 1.26 1.24 1.24
Thickness (cm) 0.99 1.00 1.00
Cross Sectional Area (cm”2) 1.25 1.24 1.24
Load
Yield (kg) 3480.00 3450.00 3495.00
Ultimate (kg) 4740.00 4740.00 4755.00
Tensile Stress
Yield (kg/cm”2) 2789.80 2782.26 2818.55
Ultimate (kg/cm”2) 3799.90 3822.58 3834.68
Gauge Length (cm) 10.00 9.97 9.98
Elongation (cm) 2.73 2.66 2.82
Elongation (%) 27.30 26.68 28.26
Average Yield Stress (kg/cm”2) 2796.87
Average Ultimate Stress (kg/cm”2) 3819.05
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Specimen No. 1 2 3
Width (cm) 1.20 1.20 1.24
Thickness (cm) 0.98 0.98 0.99
Cross Sectional Area (cm”2) 1.18 1.18 1.23
Load
Yield (kg) 7225.00 7200.00 7350.00
Ultimate (kg) 8970.00 8970.00 9105.00
Tensile Stress
Yield (kg/cm”2) 6143.71 6122.45 5987.29
Ultimate (kg/cm”2) 7627.55 7627.55 741691
Gauge Length (cm) 10.04 10.04 10.00
Elongation (cm) 1.45 1.50 1.70
Elongation (%) 14.44 14.94 17.00
Average Yield Stress (kg/cm2) 6084.48
Average Ultimate Stress (kg/cm”2) 7557.34

Remark
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Specimen No. 1 2 3
Width (cm) 1.23 1.23 125
Thickness (cm) 0.99 0.98 0.99
Cross Sectional Area (cm”2) 122 1.21 1.24
Load
Yield (kg) 7200.00 7350.00 7500.00
Ultimate (kg) 8925.00 9015.00 9090.00
Tensile Stress
Yield (kg/cm”2) 5912.79 6097.56 6060.61
Ultimate (kg/cm*2) 7329.39 7478.85 734545
Gauge Length (cm) 10.02 10.04 10.04
Elongation (cm) 1.59 1.32 1.36
Elongation (%) 15.87 13.15 13.55
Average Yield Stress (kg/cm”2) 6023.65
Average Ultimate Stress (kg/cm”2) 7384.56
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Specimen No. 1 2 3

Width (cm) 1.25 1.22 1.26

Thickness (cm) 0.98 0.99 0.99

Cross Sectional Area (cm”2) 1.23 1.21 1.25

Load

Yield (kg) 0.00 7125.00 7200.00

Ultimate (kg) 6945.00 8625.00 8850.00
Tensile Stress

Yield (kg/cm”2) 0.00 5899.16 5772.01

Ultimate (kg/cm”2) 5669.39 7141.08 7094.76

Gauge Length (cm) 9.94 10.03 9.98

Elongation (cm) 0.30 1.41 1.39

Elongation (%) 3.02 14.06 13.93

Average Yield Stress (kg/cm”2) 3890.39

Average Ultimate Stress (kg/cm”2) 6635.08
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Specimen No. 1 2 3

Width (cm) 1.25 1.20 1.23

Thickness (cm) 1.00 1.00 0.98

Cross Sectional Area (cm”2) 1.25 1.20 1.21

Load

Yield (kg) 7500.00 7425.00 7440.00

Ultimate (kg) 9180.00 8820.00 8805.00
Tensile Stress

Yield (kg/cm*2) 6000.00 6187.50 6172.22

Ultimate (kg/cm”2) 7344.00 7350.00 7304.63

Gauge Length (cm) 10.00 10.04 10.02

Elongation (cm) 1.47 1.38 1.63

Elongation (%) 14.70 13175 16.27

Average Yield Stress (kg/cm"2) 6119.91

Average Ultimate Stress (kg/cm”2) 7332.88
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y = 0.01x - 0.085% +0.235x + 0.01 (5.2)
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Charpy Impact Testing
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Tensile Test of Steel
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- Ultimate Tensile Strength (M99 UILS anals £99)

- Yield Point (35 00397a19AAAN)

2 % Elongation (?‘iﬂlli;]ﬁ’ﬁ aﬂﬁﬁju)

- Modulus of Elasticity , E (ﬁ11u@ﬁﬁ§ﬂﬁéu)

- Stress-strain Diagram (5 1NIEHINANMAU-ANWATEA)

3 Modulus of Resilience

X Type and Character of Fracture

A 2 a A =1 - ghily
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= Percentage of elongation
E Percentage of area reduction

Jagnlinaaes

qy i & ' 1 =1 1 @ v
mumuc‘?mﬂmmmma:mummmaﬂgﬂwssm TIUDL 3 MDY

W5



gunsaiiily

1. Universal Testing Machine
2. Extensometer (1n5093AN158ANARD)
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