
 

 

QUALITATIVE REQUIREMENTS ASR, NSR, GSQR, JSQR 

FEASIBILITY STUDY 

ALM REQUIREMENT SPECIFICATIONS Subsystem Tech. Spec. 

ALM DOMAIN DESIGN 

(Preliminary & detailed) 

-System-Aerodynamic 

-Structural-Propulsion 

ALM Subsystems Design 

(Preliminary & detailed) 

TEST AND ANALYSIS 

ANALYSIS SIMULATION SOFTWARE V & V 

Safety & Hazard Risk 

FMEA, FMECA 

STR, Analysis 

Reliability & 
Maintainability 

Models Verification 

Adequacy of Visuals 

Finalize minimum tests 

Simulate criticality 

SRS 

Code walk-through 

Testing 

Object code 
verification 

GROUND TESTS 

(Limited QT/SOFT/QT) 

Components 

Equipment Subsystem & 
system 

Lightening 

EMI/EMC/EMP 

STR. Strength 

STR. Integrity 

EVALUATION OF TEST RESULTS 

 

 

SYSTEM INTEGRATION & TESTING 

YES 
DESIGN CHANGES 

CERTIFICATION MILESTONES 

DESIGN SOP 

 

COD, DOCUMENTATION, 

DEVELOPMENTAL FLIGHT CLEARANCE 

FLIGHT TESTS 

ANALYSIS 

Finalization of Technical Specifications 

Freezing of ENTEST specifications 

Approval to first cut design 

Approval of BOM & Drawings 

Finalization of LQT/SOFT/QT 

Approval of Integration document & 

Test plan 

Defining Standard of Preparation 

Association during Flight Trials 

Analysis of flight trials data 

Type Approval 

COMPLIANCE WITH QR 

 

 

RELEASE TO SERVICE MTC/RMTC 

MTC/RMTC, TCDS TYPE CERTIFICATION 

Airworthiness Certification of Air Launched Missiles (ALM) 

 

 

 

       
 

(To be used only as guidelines and not to be cited as the regulatory requirements) 
 



 

 

Estimation of Inertia and 

Aerodynamic Loads with critical 

load cases for Captive and 

Release condition 

Submission of load estimation document to CEMILAC 

Analysis of ALM structure 

Preparation of Design Document 

Design Reviews 

• 

• 

Preparation of Drawings, 

MDI, BOM and Approval 

by CEMILAC 

Selection of Aerospace Grade Materials 

SF & BM diagrams for all combinations of 

loads 

Stress Analysis 

Heat Transfer Analysis 

Modal Analysis 

Aero Elastic Analysis 

Launch Phase Dynamic Analysis 

Fabrication of Prototype 

Inspection clearance of components/store by DGAQA 

Approval of LQT/QT plan by CEMILAC 

Design Validation Tests ENTEST Plan 

Structural Load test: ALM, Section, 

Wings, Fins and Lug: 
Environmental Tests viz. 

Limit Load 
Ultimate Load 

Modal Test of ALM 

GVT with aircraft, etc 

Vibration 

Shock 

Acceleration 

Climatic, 

etc. 

Testing & Analysis of Test results by CEMILAC 

Structural Clearance of ALM 

 

  

 

 

(To be used only as guidelines and not to be cited as the regulatory requirements) 
 



 

 

 

Model Fabrication 

 

Envelope Testing 

 

Store Separation 

 

Analysis of Test Results 

 

Aerodynamic Clearance ALM 

 

 

 

 

 

 
Estimation of Aerodynamic Load 

 

 

  

   
            Aerodynamic assessment of ALM for  

                          captive & free flight 

               Preparation of Design Document  

                           Design Reviews  

 

 

  
                  Approval of Wind Tunnel Test 

                         Plan by CEMILAC   

 

 

 
 

 

 Wind Tunnel testing of the missile with  

all possible combinations 

 Comparison of wind tunnel and CFD for some  

basic configuration 

                                                                                 

 

 

 

 

 

 

 

 

 

 Stability Analysis  

 Control effectiveness of the Fins & Hinge 

moment analysis 

 CFD analysis for missile with fins & wings 

- Generation of force & moments 

coefficients for all types of  

combination 

- Mass, CG & MI estimation  

- Store Separation analysis 

(To be used only as guidelines and not to be cited as the regulatory requirements) 
 



 

 

Estimation of Physical parameters, operating envelop and release conditions, impact velocity, 

Hit density, damage criteria, etc. 

Design Analysis of kill mechanism 

Preparation of Design Document 

Design Reviews 

Submission of Safety & Hazard analysis 

document to CEMILAC 

Preparation of Drawings, MDI, BOM and 

Approval by CEMILAC 

Fabrication of Prototype, 

Laying of fragments, 

Explosive filling 

Selection of Penetration/Blast/PF/ 
Shaped charge warhead 

Selection of warhead casing 

Selection of explosive 

Structural analysis of warhead casing 

Kinetic Heating Analysis 

Fragment effectiveness analysis 

Spatial distribution analysis 

Integration of Bulk head 

Evaluation of parameters by Static test 
{POP, Hit density, Velocity of Fragments, 

Spatial distribution} 

Inspection/Clearance of component/store by DGAQA 

Approval of LQT/QT plan by CEMILAC 

Design Validation test ENTEST Plan 

Static fragmentation Test 

Dynamic Penetration Test 

Integrated WH & SAM test 

Safety drop Test 

Service drop Test 

Kinetic Heating Test 

Environmental Tests viz. 

Vibration 

Shock 

Acceleration 

Climatic, etc 

Analysis of Test results by CEMILAC 

Clearance of Warhead System 

 

(To be used only as guidelines and not to be cited as the regulatory requirements) 
 



 

 

 

 

Estimation of physical parameters, operating envelop, release condition, range and total impulse 

 
 

 

Design Analysis of Rocket motor 

Propellant and Initiation system 

Preparation of Design Document 

Design Reviews 

 

 

 

 

Preparation of Drawings, MDI, BOM 

Approval by CEMILAC 

 

 

Fabrication of Prototype, 

Liner laying, Propellant filling 

Submission of Safety & 

Hazard analysis document to CEMILAC 

 

 

• Selection of Propellant, Igniter and 

Pyro-Cartridge 

• Structure Analysis of Rocket Motor 

Casing & Contour Nozzle 

• Thermal & Stress Analysis of 

Propellant Grain 

• Thermal & Erosion Analysis of 

Insulation of Motor Casing & Nozzle 

• Design & Configuration of Interfaces and 

Seals 

• Theoretical Analysis of Ballistic 

Parameters 

 

Evaluation of parameters by Static Test 

Pressure-time, burn time,Temperature & Strain) 

 

 

Inspection clearance of component/store by 

DGAQA 

 

 

Approval of LQT/QT plan by CEMILAC 

 

 

 

 

Design Validation Tests ENTEST Plan 

• Burst Test of Rocket motor 

• P-t test, Closed vessel testing for P
max

, 

Burn time, Ignition Delay for Igniter 

• P-t test, squib level test for 

Pyro- Cartridge, EMI/EMC test, etc 

• NDT 

• Static test at extreme temperatures 

Environmental Tests viz. 

• Vibration 

• Shock 

• Acceleration 

• Climatic, etc 

 

 

Testing & Analysis of Test results by CEMILAC 

 

 

 

Clearance of Propulsion System 

 

Propulsion System Certification 

(To be used only as guidelines and not to be cited as the regulatory requirements) 
 



 

 

 

Estimation of Physical parameters, operating current & voltage and operating envelop 

 

Submission of Safety & Hazard analysis 

document to CEMILAC 
Design of SAM 

Preparation of Design Document 

Design Reviews 

Preparation of Drawings, MDI, BOM and 

Approval by CEMILAC 

Design of shutter assemblies 

Design of squib slider-ball lock assembly 

Selection of ‘g’ Set Back Switch 

Design of PCB assembly 

Selection of Lead charge plate 

Design of ADM block housing 

Selection of DC-DC converter, crystal 
oscillator, interfaces and complex 
electronic hardware (CEH) 

Design of sensing and firing circuits 

Fabrication of Prototype 

Initial Static trials Inspection/Clearance of component/store by 

DGAQA 

Approval of LQT/QT plan by CEMILAC 

Design Validation tests 

Bench level testing for shutter arming 

Functional test for ‘g’ switches 

Bench level testing of ECU 

Detonation proof of explosive train 

Static trials 

EMI/EMC Testing 

NFC, AFC, RFC 

Masking proof test for the explosive train 

IV & V Testing, etc. 

ENTEST Plan 

Environmental Tests viz. 

Vibration 

Shock 

Acceleration 

Climatic, etc 

Analysis of Test results by CEMILAC 

Clearance of SAM 

 
 

SAM CERTIFICATION 

(To be used only as guidelines and not to be cited as the regulatory requirements) 
 


