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ABSTRACT

Mortar

This An Independent Study aims at design of a mortar base of a 120 mm. mortar

for installation on a 1 Ton military truck. The purpose of this design is to tackle the

problem of base subsidence of former designed base. The test firings were performed

with the real mortar bombs under 1380 kg/cm? blast condition. The analysis results

show that the normal design incorporating with the material used to construct the

base (HSC SS400) cannot withstand the impulse during the firing process. In this

research, the finite element program is used for analyzing the force distribution and

the deformation of the base under the firing condition. The simulation results show

that the designed base can withstand the impulse. The experiment was also performed

to substantiate the simulation results. The experimental results are according to the

simulation. Therefore, it can be concluded that the new design mortar base can

effectively tackle the base subsidence
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Yield Strength = 282 MPa
Tensile Strength 425 MPa
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3.3 N15AREITIANAIMIUNTTEIg BTN A 120 uy.
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A1519% 3.1 (s19)

5107l 4nan AnaNTATIALAY anautAfiana
MufEn V| M3AmusanI1sdfia AU n31NNTvEELaEAMEaNURLENTS
Al whwsuilegumgiias | Adugy
WaUATY Mo | AuLTs navusonsdda JnsnnsvengiwazauaudRlung
uHausailogamaiias Az
lavea Co | anuuda Shwianuauliuiy Ay Adlaen s
Soudaiiums

Wazy W | #200kde AMNURIMSINURADNIS | 9RS1N15U81867
fansou Aaruudenanmngiige

Snwnenuaulauiu

dloflansanaaauiimueiiveavandurmnin 5400 Fuduiandunldlunisans
§1uBaUu @.120 wu. wuanduvaniinisnausiafieUsupaautfiiios 2 slawintu daang
lun151991 3.2 wariinauaudfninan dAanuauInganauasn (Yield Strength) viles 245

MPa #19andtum1199 3.3

M1909% 3.2 AuauURverinTuRAMAIN SSE00 FEARATl (N1ANWIN)

CHEMICAL COMPOSITION (%)
C P Mn | Si S Cr | Mo B CE(IW) | PCM | Ni

STEEL GRADE

55400 0.050 0.050

M15°9% 3.3 uansnaanlRveunanduannIn SS400 saermuEuTRnIIng (nANLIN)

STEEL MECHANICAL PROPERTIES

GRADE YIELD STRENGTH (MPa) | TENSILE STRENGTH (MPa) | ELONGATION MIN %

S5400 235-245 400-510 10

Weladmszideyanuantfvownantununin $s400 FauduladefivinliiAndgm

Y 9 9

Y =

o a Y = A o a =’ i
N15M3AFIveIgIudalu .120 uu. wdidudenianuialniduduiagnildlugnamnssy

Usgnausnsudiunseguueside Wndnindsuseme Suaduwdnndmay (Alloy Steel) il
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MIHANIANINNT1 2 5193l iU AmFueu (O uwsmida (Mn) Tasidlen (Cn) dauies (S)
Woane$a (P) Fanou (S LilevisUiunuautRimanndnanlimngfuussannsld
Tnethandieses 2 siiafe dndunnnim ARMOX 500t HARlAE SSAB Useineadiou wae
wEndunnnm BISPLATE ®500 wanlae Bisalloy Useinmoaainside Faildiuusznounis
1A% (Chemical Composition) wagAuauUAnIana (Mechanical Property) Fam15199i 3.3

ey 3.4

a ™ = wa & v i a
M1919N 3.4 L‘UT&J‘UL‘V]EJ‘UﬂmaNU@maﬂLﬁaﬂ@'ﬂﬁJﬂqﬂqﬂLﬂN (NANLIN)

CHEMICAL COMPOSITION (%)

GRADE
C P Mn | Si S Cr | Mo B CE(IW) | PCM

Ni

ARMOX 500t 0.32 | 0.015 | 1.2 | 04 | 0.010 | 1.0 | 0.7 | 0.005 - -

1.8

BISPLATE ®500 0.29 | 0.015 | 03 | 0.3 | 0.003 | 1 | 0.25 | 0.001 0.61 0.4

M1519% 3.5 WSsuTisupaauiRvaudnienaantiving (nanuan)

MECHANICAL PROPERTIES
STEEL GRADE
YIELD STRENGTH(Mpa) | TENSILE STRENGTH(Mpa) | ELONGATION MIN%
ARMOX 500t 1250 1450-1750 8-10
BISPLATE®500 1400 1640 17-21

3.3.1 N159ATITAEUUTENaUNINLAL

v '
v A

nnmsieziviinudames (5) lutagna 2 vile Jadudrulszneuddni
yl#Yandanmtg 91nms1edl 3.3 wud1 wdnduamain ARMOX 500t Sfugdulfy
druvsenavluuiunm 0.010% d1wndndunmuain BISPLATE ®500 diugdudu
dudsznevlutiinuiidesnitfe 0.003%

wazdledinsziuTinuaivou (© Tutagi 2 viin Fududulssneuiiddyi
yilsiTaniinnuuds wimndinnfashliuse uasidousin ainased 3.3 wuin mdndy
AN ARMOX 500t fansueufudiutsznauludiunm 0.32% drumindunmnin
BISPLATE ®500 flansusuifudruvsznovuluviinaitosninfe 0.29% dawali ARMOX

500t fiauuiaguaziaziheninmandunnnin BISPLATE ®500
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3.3.2 MIaATERAuENUaAnNINng

[

PNNITIATIERAIAIULAUABUATINVBITER (Yield Strength) WU WwanTY

q

=

AAIN ARMOX 500t AA1A10LAUNBUATINTEITER 11 1,250 MPa dduUtMANTUAMAIN

q

BISPLATE ®500 slFannsiduneunsinuesian fiuinninde 1,400 MPa

wansbiLAUINRANTUAMAIN BISPLATE ®500 Hdruusznounisaiiuas

Ya o =€

AaauURvInaimuzauunnd gIvedudenianmandunanin BISPLATE ®500 Loy

MvuaA1ianlun1siasnsmaaesiglusunsureuiiames (ludielaud) sely

1 . ¥
a =K

3.3.3 NMTAATISHAUNUNNNTUVEIFINEIUY A.120 ay. NHsuN1TUTUUR

n1sUsulanIsesnwuulassadwasnsanassianudalng Tilannuuduss
waranasofunssldd Gandndugniniw BISPLAT®500 ansnsadnioldnielutssna Snits
faBeuTanifissunsdumingy asnsoanaduneasdenduns Sl

Tassasagrudsti a.120 uu. uvuiddldmdndunmunn S5400 $1un 322.89
Alansu Anduku 7,142.33 v

a

lassasegiusadu a.120 wu, wuulmildmdndunnnin BISPLATE®500 3111

219.56 Alansu wazmiantuAMAIN SSA00 91uIU 160.08 Alansu AnLTuu 23,562.56 U™
il hinafsturesiunudusmoudu 16,536.67 v Tasiseanden

msl#¥an Fanandunisned 3.6
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1CE von & Steol Beijing ICE iron and steel

15 G3101 §§ 400 stoe! platelshoatfor High Yield Stecl

Key words: §8 400 steel plate/shest, JIS G3101 SS 400 stec] plateishect, SS 400 steel plate/sheet supplier/Chinesa suppler, SS 400
steel plale/sheet mechanical property, SS 400 stecd plateisheet price.

JIS G3101 S8 400 stoel equivalent grade:

55 400 steel plate/sheet s i JIS G3101 standard, the matarial number 15 1.0044, The equivislent grade of SS 400 steel sre EN 10025

S275JR, DIN 17100 5144-2, NFA 35-501 £ 28-2, UNI 7070 Fe 430 B, BS 4360 43 B, UNE 36.080 AE 275 B, ASTMA 283 D - A 36.
Comparison of steel grades

1 EN 10025 ! S275)R

- |- .

' DIN 17100 5t 44-2

S5 400 l NFA 35501 ' E28-2

JE GI0 \ !
! LNI 7070 ) Fe 4308
Materiad . 1.0044 N ot Ean S8
BS 4380 . 438

A A A \
I UNE 26,080 - #E 2158
! ASTM ' Am D-A36 ‘

%

101 58 |

%
Main chemical composition in EN 10028-3 P 460 NL1 steed is phosphonus max 0.05, Sulphur max 0.05, More detalled information about
P 460 NL1 steal, ploase refer 1o the down tabla;
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ICE sonl h Itnprdcunml Chinese smu enpodm upechllyhﬂwgrm structural stoel. WOkeoo 10000 tons ex-stock in our
warehouse, and the MTC and sample of JIS G311 S5 400 steel are mﬂm 50 Ineed, , waloome to contact ICE stoal sales feam.

Ice steel —— The most professional exporter on weathering resistant steel
Tel:0086-10-66218820 E-mail: steel@ice-stees.com
Fax: 0086-10-56218821 Web:htip:iwww Ice-steels.com
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ARMOX"

PROTECTION PLATE

Armox 500T

General Product Description
Armax S00T comtines good ballsiicpropertios with excellent 1oughness,

Available Dimensions
Armoyx SOOT is@vailoble = thicknesses between 1.0 ang 80.0'mm. (thes dimensions to beagreed with SSAB.

Mechanical Properties

3.0- 800 480 - 540 25 1250 1450 - 1750 B 10
' Avernge ol shre fests. Trossversd 10 robing desction. Singe wilue min. 70% of specilien avwrge.

! Foe gtnle thicknesses unter 12 pren sub-skie Choepy-Y spec wsad The sprotipd wae 8§ then propotoni 1o e Spedime
Cross-5ection

Mechanical Testing

Brinell hardaess tast octording (o EN 150 6506100 eoch heat treatment indhvdoal
Choepy Impoct test apeording 10 EN 150 148 on sact heat and thicknesses from 4 mm
Tensie test according 1o FN IS0 6892 on each heat and thicknesses under 19.9me

Ultrosonic testing
According to FN ISD0 160 Closs E S, aneoch plate o thicknesses between 60 ot 80 mm,

Chemical Compaosition (ladle analysis)

C Mn

\ n

032 04 1.2 0,015 0,010 104 18" 0.7 0,008
The steel isgrain-teiined. *' Intentional otyng ¢lements
‘For plote thicknesses 270 mm Cr< ) Sand M <35

www.armoxplate.com / SSAB
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ARMOX®

PROTECTION PLATE

Tolerances
Maore detais are given in SSAB"S brochuee 41-General product mformation Strere Hardox. Armox and Toolox-UK o
0N WWASS0D.COMm.

Thickness

Pl thictness ) Tokeronces ()|
30 -129 -0.0 + OB
13.0-199 SLUTUNES X}
20.0- 39.9 00 +12
40.0- 599 0.0 I
600799 -0.0 +20
H0.0 -0.0 «24

Length ond width

According 10 SSABS dimension progrom

Tolecances conform to EN 10,029 or 10 SSABT s stontdord plter agreement.
- Namensional tolerances forplotewith ml adge according to special agreement
- £ 450 mm mill edge OSSlandard.

Shape
Tolerances according 10 EN 10 029,

Flatness
Toleronces accordng to SSAB' s latness tokepances whith orpmpra restrictive thonEN 10,029 Closs N {stecitype L)

Surface Properties
According 1o EN0163-2 Oass B Subclass %,

Delivery Condition

The dedery candition s QT (Quenchied and Tempeeg). Dlivesy requsements con b found i SSAR'S brochure 41-General
produet Infecnation Steens, Hovdox, Arnox ardf Toolar 1 r a www,ssob.com.

Fabrication and Other Recommendation
Walding, bending and mochining

forinformation cancerning wekfing and dnliication. see SSAB 'S biothures on wew tumoxlre com of consult Tech Support.

techstpport@ssob.uom

ArmoSO0T Is not tesad tar Retherhedat treatment, I Armox SGOT is heated obove 190 °C alter delivery Yrom SSAB no
guarontees tog the properhes of the steel are pven

Nigriding of sutince coating moy bi carmigd out i the termpersture 15 below 190°C

Approptiote heolth 6nd sofety precautions midst be token when welding, cutting gringang of otheiwise working on the
product, Grinding, epeiolly of primer coated plotes, may produce dust with high porticle cengentration,

Contact and Information

For infoernation conceming machinng, bending: cutting and wekding. see SSAB'S brochures on wwaarmosplote.com or consult

TechSupport, techsupporti@ssab.com

Thee UM Tt wardon €f i 20CUTRTI WD erend v of thrrrposcy Donestend 110 KE2IE W00 OF 90 G0stent I sy veti oo
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1 %
WHUUSENBULASIES19UY - §imwman Bisplate 500 11U 8 3.
WHUA 1 ) YUIR 160 x 1,320 3.
\ 2| Fesmnusis
uHuUTENOUlATIES U - fimwman Bisplate 500 11U 5 .
WHUA 2 S U1 60 x 1,320 Wil
\ UL Fosnnusia
UNUUIZNOUIATIATISUY - fimwman Bisplate 500 11U 5 1.
WA 3 ! UIA 60 x 510 Wl
\ AN LYTANLLGIS
uruUsTNUlATIATISUY - fiaLuan Bisplate 500 U1 8 L.
WHUT 4 . YUIA 160 X 562 .
21 Fusenusis
uHUUTENOUlATIASIIUY - fimwman Bisplate 500 11U 8 1.
WHUT 5 } YUIN 26 X 160 L3l
6TU | Zusnnusis
uNUUIZNOUlATIAS 1Y - fimwman Bisplate 500 U1 5 1.
WRUT 6 } U 60 x 1,200 Wil
6 TU

N

- LRYTANLAY
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wiuUsENaulATIAs 19U

- fimwman Bisplate 500 11U 8 .

WEUT 7 ) YA 160 x 1,252 114,
\ 3T Besmnusis
1A59a31989 1 90 | - WeuUsenauiudiu
uHuUTENOUlATIASI9E 4%y |- dawdn Bisplate 500 w1 5 s,
AU 1 UM 60 x 1,320 1y
\ - LRYIANULAY
uHuUsEnoulATIATINE 2% | - @awdn Bisplate 500 w0 8 al.
WHUT 2 uIn 160 x 1,320 U
\ - 13gIANUSA
U UUIZNDULATIAT 1989 4%u |- fawsan Bisplate 500 w1 5 wl.
WNUT 3 YU 60 X 510 W,
\ - BUIANWER
unuUsznoulATIEs 1989 2%u |- fawwan Bisplate 500 W1 8 wl.
WNUT 4 YUIA 160 X 562 L.
\ - RYIRNLAN
uRUUIZNOUIATIAT 1989 6 FU |- fawman Bisplate 500 U1 8 Ul

WRUT 5

YUIR 26 x 160 U.

- LRYTANLAY
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WHUUIZNDULATIATI9E 14 3y | - @awman Bisplate 500 U1 5 3.
WHWT 6 UM 60 x 510 13
\ - LYTANUAN
uHuUIZNUlATIAT 198 73u |- fawdn Bisplate 500 w1 8 wul.
WHWT 7 UM 160 x 562 13l
\ - LYTANUAY
U5y - dundninga ST70 uwhnsiiads
<2 1134 AINFUNTY
e - 19723, fvnded
rUnguseslu - dundninga ST70 wvhnisilad
; 130 e IUNT
@ 19723
UsgnougIuTestiy uiud 1 - APIEN SSE00 W 5 L.
130 YU 460 x 570 14l
UsenouguTetu WHuT 2 - FiaLwan SSA00 U1 5 .
Ly |
0 - fuLan
Usenougusesdu usui 3 - FiLwan SSA00 WU 5 W,
13y | 9110400 x 400 Wy,
WNULWARAATUTNS - fiAman SS400 N 8 W,
43y UM 600 x 800 1.
‘ gty
wiwBa landing leg whwdl 1 - fiAWAN SS400 WU 8 L.
2 3y YU 169 x 580 wyl.

- 197z, Wuwman
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10 | wiudn landing leg wiudi 2 - fiAWAN SS400 WUN 8 L.
v X UM 169 x 580 Uu.
} - 197z, Wuwman
11 | wiuBn landing leg wHuf 3 - FiWan SSA00 WuN 8 L.
3 o g | VI 169 X 650 .
‘ - WIEg UM
12 | wiuba landing leg wiwdi 4 - FiaLWan SSA00 WuN 8 .
5 8] WA 169 x 500 Ul
- wazguman
13 | Landing leg #4711 -Jost Landing leg
2 JU
14 Landing leg il 2 - Jost Landing leg
2 Ju

7
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