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Abstract

Three dimensional modeling of a QW-2 Man-Portable Air Defence System is one of the major
activities of the research and development titled “Outdoor ManPADS Training Simulator or OMTS” of DTL
The simulator will be used for training an outdoor aiming task of military personel. It will enable ManPADS
aiming without damaging the aircraft by using an embedded sensor to detect the aircraft thermal infrared
radiation. This research document is divided into 2 parts. The first part explains the modelling principles
using Solidworks. It covers the general information about different types of Man-portable air defence systems.
The overseas military ManPAD features the physical description of QW-2 and technical information of
the rocket. The second part of the article describes the modeling process of the QW-2 using Solidworks.
The method of engineer-drawing single important parts follows the reverse engineering process of the
established large-scale production line. The preparation of computer-based training for the OMTS is the

next follow-up process and mentioned for the next research paper.
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HN-5A 1986- North Korea
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QW-1 [IR2] 1994- Iran Misagh-1 Prod.Complete
[and variants] Pakistan ANZA-MK Il 1994~
Qw-2 1998- Pakistan ANZA-MK I
QW-3 02/03- Iran Misagh-2 2006-
Qw-4
Qw-11
QW-18
FN-[IR2] 2009~
FN-16
France Mistral-1[IR3] 1988-00
Mistral-2 2000
Poland Grom-1 1995-99
Grom-2 00-
Piorun(Grom-M)

Russia/CIS SA-T(Strela-2; 1970- China HN-5
Grail[IR1] North Korea | SA-7 Late’70s
Bulgaria SA-T
Romania CA-94M Out of production
SA-7Tb Bulgaria Strela-2M
(Strela-2M) Egypt Ayn-al-Saqr
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Starburst [CLOS] 1990-89
Starstreak[LBR] 1993-96
Japan Type-91 Kin-Sam 1991-
South Korea | Chiron(Singung) 2005-
* - CLOS: Command Line-of-Sight - IR3: Infrared 3" Generation
- IR1: Infrared 1" Generation - IR4: Infrared 4" Generation
- IR2: Infrared 2" Generation - Laser Beam Riders
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Weight (total launch assembly in firing condition) 18.18 kg
Weight (missile at launch) 11.50 kg
Missile Length 1,590 mm.
Missile diameter 72 mm.
Max.target speed 400 m/s(head-on) , 320 m/s(tail-on)
Average missile cruise speed 600 m/s
Target slant distance 500 to 6,000 m
Target altitude 10 to 4,000 m
Reaction time < 5 seconds
Detonation mechanism Impact & Proximity
Propulsion solid rocket
Guidance Infrared homing
Warhead HE-Fragmentation
Single shot killing probability 75%
Environment temperature -40 to 55 °C
Service life 10 years
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Autodesk Inventor (*.iam)

CADKEY (*.prt), (*.ckd)
CATIA Graphics (*.cgr)
CATIA V5 (*.CATPart)

X | X | X| X
X | X | X| X
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DXF/DWG files (*.dxf)/ (*.dwg) X X X
DXF 3D (*.dxf) X

SolidWorks eDrawings (*.easm)

Highly Compressed Graphics (*.hcg)
HOOPS (*.hsf)
IDF 2.0, 3.0 (CircuitWorks Lite) X

X | X | X | X

>

IDF 2.0, 3.0, 4.0 (CircuitWorks)
IFC (.ifc) X
IGES (*.igs) X
JPEG (*.jpg)

X | X | X | X
X | X | X | X

Mechanical Desktop (*.dwg) X

PADS (*.asc) (CircuitWorks)
Parasolid (*x_t),(*x_b) X
PDF (* pdif)
Pro/ENGINEER (*.prt), (*.xpr) X

X | X | X | X| X
X | X | X | X| X
>

ProStep EDMD (*.idx) (CircuitWorks)
Rhino (*.3dm)
ScanTo3D(* xyz),(*.wrl),(*.stl),(*.3ds),(*.0bj)

>

Solid Edge (*.par), (*.psm)
STEP (*.step),(*.stp)

STL (*.stl)

TIFF (*.tif)

Universal3D (*.u3d)

X | X | X | X| X| X
X | X | X| X

X | X | X | X
X | X | X | X

>
>

Unigraphics (*.prt)
VDA-FS (*.vda) X

Viewpoint
VRML (*.wrl) X
XPS (*xps)

Unity (*.obj)

X | X | X | X| X
>
X | X | X| X

al. WAM3AY
K ¥ ° aa o Y ¥ b2 a dl a 7
PnMsEnUALEILLULSEDS o A6 Yesdenahleueluladuassosianadodamete
! v, k% h Yo A AG a
(Man-portable air defence system) wishs o) AidiinseonuNnUsymeaenuuuuaz semed | GsUAvD lunnan
uasian FalsumeidhuduunuresmseanuuuiesesBamnsadometn axiler) 2 Usumellnnfe) Ao amigancm
fiusandy Felughnzesavigenimaziisn FIM-924 Stinger Midsummhlnaauasianidalaeiwosatt lugu
Tripod- Adapted Stinger (TAS), ALDSHAUS 1%?% Stinger, LTSN 1%?% Dual- Mounted Stinger (DMS) L@
ELuﬂEjSJ European Stinger Project Group 61%?1% Fliegerfaust-2 LLasdmmm%fﬁL?ﬁmxﬁhﬁu SA-7 (Strela-2; Grail)
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msnoanuuInSovdvIsoadodoimAsIusu QW-2 Illoms3duna:uauizon anu.
Three Dimensional Modeling of QW-2 for Research and Development of Defence Technology Institute

Fadwesasiamedefameenupaniisaialfimesenuuusnduguiitssnedul dimahandauasiam
flalugu HN-5 wasiannsiasnamdugn Qw-2 Tnefiszmenhisonshana@auasiamnea ugw ANZA-MK I

dnmsamalulafmahitzesadasdanasdadomeeuitldimatnmg hmsdnmludmsasmakis
FersvunBuasn (Infrared) T ¥ lweasBeamnstadanmet Stinger 103y, wiasHamasadaimers
SA-18 203503y, GasBlaminsiadaimenu Mistral tasSaeauaaiasanmasadainme i HN-5 QW-2 209
3w wananmallafmaiifdhessuydumian st Afuuusadas (Command Line of Slight) iw3asnme
me‘iﬁﬁmmﬁwﬁﬂuﬂwﬁu% wn Lﬂéaqﬁaam@w@iaﬁammmu Javelin uag Starburst 99589na uazmeluladnsh
Afenassuudaiames (Laser Beam Rider) wansisamasiadomeeuuini At anresiuimgiilfuniedadane
diademenis RBS-70 7a95ion uaueRsBnmadadmmee Starstreak 90959nnm

Tusumasmananuuuisiastsamededomeem QW-2 delisunay Solidworks v
malunesiusdees o 86 naddaemumsnsmeddaunsaihaldluneshuinasdennminan
Tunsloulés Sqeedofinansna®e Parametric Solid Models Swanzemarh wuu o 88 gnasistudg
amudaitusmeadinenaed Sodunmsdwmmaludalisunsa deaiegimanaauuumsnanii ol
UslemiBue AifendaseolUlé wn gabsnansnses (Visualize) wmiisiansdudanldheuassnansmbtlflums
AT (Analysis Capability) 1w mavnibidiodsmdiariiimansovmufistoyalumssenuuumdenss
%@ﬁwaﬁﬂﬁmmmﬁ%uﬂ‘gmﬁlamuﬂmm‘saaﬂLmﬂmwﬁmﬂ‘ﬁﬂéf ‘5’;Nﬁm@dwéﬁmiﬂigﬂau%mm (Assembly)
Fosbusowmmes) Susnssneuiu mauamsTEngaeddinmsazane e neeuULmTIEMS
Fhaundasslasshstumidundieduiiazgnnumashoousees, sndemawtiouy, massanans
nsnaniainesarlnaumsnniuasuenanidilbisansor g wiidaans e deufisansnindou 63
agﬁﬁtymﬁumia%ﬁﬁammqLmaéﬁﬁ'amaam@%aqfdwﬂnLﬁaﬁam’gmmm@iaﬁmmﬂam QW-2 uagmarhdngns
SeosmiuarmIinelonases e

<. unaguazaflsanamside

LaﬂmiwmmmﬁﬁaLLazﬁemmaﬁquﬂénﬁqﬁmLLazmmﬁwﬁmaqmﬁﬁa Reausaslfifuunmens
ma@Lmumqﬁaﬁﬁﬂﬂiaimama@“ﬁwﬁm%um‘sé’@ﬁwL@%mﬁwﬂﬂLaiam’%@ 6‘}}0LﬂuﬁaﬂﬁuﬁgﬂNaﬁmw%a”l,oﬁ’%’umm
f%m"zyﬁaamﬂsluﬂizummiﬁ@%amqmamaaﬁw unesatiilosedn i uneuMInaRULLIARDIE R IN
sladenmete QW-2 delsunaa Solidworks ToldammMUMTTINIIRenTUessBeTIeRadame
dasamehin AfiUsshmslunasimshalssme QmﬁﬂwwmaaL@%@@Qﬁﬂiﬁ@@i@ﬁ@ﬁﬂﬁﬂawu NEADUAYIIMEN N
antosamiasiadoimee QW-2 Fulemamdrysamasieduueiseefindeduumeauwil il
TeazdnlumInaauuuTud s asgﬂﬁﬂﬂsﬂumzmmﬁ%mmimﬁauﬂﬁmaaméaa@mmmaé
ometens QW-2 aslunedl s ﬁwﬁﬁmﬁumﬁﬁmazﬁwmL@‘%aaﬁﬁaa‘ﬂﬂLﬁq@amqﬁam@@iaé:ammaml,l,uuﬂm
AN LAY TR INAMTITULAZ 6 lmands Tﬂ%’a’mﬁwﬁaﬂauﬁama%?haaaw,ﬁmmH?Jmﬁ@@qmqmm@
dladmen QW-2 uashiuungs o 86 ssurGedamesdadmmem aw-2 dhdmalulainmnasms
uazmsinERauseas avy. dia )
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of. dauugi

AN UAEDARULLIASRIERTIsRRMAE QW-2 Fuhmabdarmuemasseoy 1500001 Tt
MINLNIUMITEBNULLLGLA@ (Design & Development review) Lﬁasl,ﬁmzmummamLmuagﬁl,u%mauﬁ WaNZE
Toeasdosdimamumunmaauuusasiannehadussumauiing foysufiuenasansntemamananuuy
wasannlumsussgeadarivue, fdemanmusaumsaanuuLALaL (Design & Development verication) 49
asdpssniumavusey dadulaldimarsmsnasuuuiasiansmsussgenamussaedi Flunmmanuuuuay
Wahuaza UULTuNTaINaMIIUsay, MmIBudumamaaanuuuiasien) (Design & Development validation)
Fasimafiususamanasuuuuasianniinuly daslaldfmmuamefnmuasnanuuuiniatamesadanmees
aw-2 femmensnsalunisussy madarmunshee ém%‘umsﬁigqﬂﬂ%ﬁ"@ﬁwﬁamuﬁqLma%*ﬁfmaaum'%mﬁﬁwﬂn
eflonsamiadademe e QW-2 uanhuuunas m S8 tevssasiamesadomeu aw-2 Wigmalulad
msnaasemiuazmsiinailouaienns sl mnvhle msfiudunadiasgnenidiumsathessngainewhee bldass

fafnssadszme

Aidemoreunn sesfiymmembheatiymmsomeledy dmsusushmanefiauazdoyadeleins
malmasmatingaaeadamesadamerns QW-2 uaslsulinmunsammasadameeusnrmazasd
founneligBaumaninisy s, I5ilomadhimissnemeseiasiamasadarmets QW-2 fkuns o
Aiflenmevounm avi. uasngasiise s urissuedssheiinadousds sheAsounsiann nayfodms A
Sumshswiulseluniothebounamaisuaiudl
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