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Design and Implementation of test system for safety separation
and performance verification of aircraft weapons/equipment
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[Abstract]

With the recent development of defense technology, various aircraft armaments/equipments are being developed. Among them, cruise
guided weapons (missile) for launching aircraft can be installed on aircraft after securing reliability and safety through various tests. In order
to avoid collision with aircraft, missile separated from aircraft must release restraint of wing at the specified time, control wing in the
specified direction. In order to confirm this, a test system that can control MIL-STD-1760 according to safety separation procedure and
verify release performance is required. test system needs a function to check circuit for release of restraints and a function to check driving
performance by controlling MIL-STD-1760. In addition, test system should be simulate environment separated from aircraft. This paper
presented a test system that can verify circuit and driving performance mounted on missile according to the safety separation procedure, and
it was confirmed that it was normally separated from aircraft through flight tests.
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2-1 MIL-STD-1760 /2
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MIL-STD-1760+= @& 7|9} A2ha3t 714 45 A& A
T AlE Al
E (primary signal set)2} X3 A& A E (auxiliary signal set) =

geJataL uth i =iol A= dibA o R Wol ARgdhe

AI(AEIS; aircraft/store electrical interconnection)S

Az AE A 71&sith 5= A5 A EdA AlFsh=
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Table 1. Primary signal set interface list

Interface Description
Power interface
(28 Vdc, 270 Vdc, 115 Vac)
Electrical Discrete signal interface
In: Ifa((::i (Release Consent, 1553 RT Address, Interlock &
Interlock return, )
Analog signal interface
(High Bandwidth #1~ #4, MUX A&B)
II; tg;:ji Umbilical & Connector Interface
Message Architecture
IIr;t.;%l‘f:ile Message Format
Message Protocol

A dgdo) e g ARES

2 21101 AT AL T, EHA A Z3}e} o] b
7| 5 (safety critical finctions)©ll
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23t @E7](RT; Remote Terminal) 34154 A4, 2
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Mux 4 & B (twinaxial) (MIL-STD-1553)
High Bandwidth 1 {20 Hz - 1.6 GHz)
HB 2*, 3 & 4" (20 Hz - 20 MHz)

Qhm co-ax, HE 3, 4 = 75 Ohm co-ax)
Low Bandwidth (twinaxial) (Audio)
Fiber Optic 1* & 2* (reserved)

mw T
— k3

(5]

1]

3

RP_EOX
o

o

Release Consent
Interiock & interlock return
. 7,4,V Address bits 0 thru 4
Address parity & return
Structure ground (safety, 10 Amp)

aXm

28 VDC power 1 & retum (10 Amp)
28 VDC power 2 & retum (10 Amp)
115 VAC, 3 phase & return (10 Amp)
270 VDC power® & return® (10 Amp)

ZTmMo
&

IOVTO —HErm-=
N

= Mot required for Class |l interface

dg 1. F AUS ME
Fig. 1. Primary signal set
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Table 2. Standard message list

Message Description

IR Aircraft Identification

1T Store Description

2R Periodic Transfer Alignment

5R Reset Transfer Alignment

9R Moment Arm
11IR/11T Mission Store Control / Monitor
14R / 14T Mass Data Transfer Control / Monitor
17R /17T Target Info Control / Monitor
22R/22T Weapon Control / Monitor
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Table 3. Main functions of test system

Unit Description

Single-phase power control

Power Controller
Internal power control

SBC module

1553B module
Discrete signal module
Analog signal module
DAQ module

Control Computer

Control signal interface
Power control interface
Analog signal interface

1/O Interface

Pyro measuring device
Separation simulation device
Host computer

External Interface
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Fig. 4. Conventional pyro circuit measurement method
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Table 4. Measurement current comparison table

Measured current value(Main wing pyro)

o Oscilloscope Pyro measuring device Difference

1 0.890 A 0.89721 A 0.0072 A

2 0.890 A 0.91369 A 0.0236 A

3 0.890 A 0.88165 A 0.0083 A

4 0.900 A 0.89965 A 0.0003 A

5 0.890 A 0.89691 A 0.0069 A

6 0.890 A 0.91156 A 0.0215 A

7 0.890 A 0.89904 A 0.0090 A

8 0.900 A 0.89965 A 0.0003 A

9 0.890 A 0.90179 A 0.0117 A

10 0.890 A 0.90057 A 0.0105 A

Mean difference 0.0099 A

Measured current value(Tail wing pyro)

o Oscilloscope Pyro measuring device Difference

1 0.890 A 0.90728 A 0.0172 A

2 0.900 A 0.91726 A 0.0172 A

3 0.920 A 0.92651 A 0.0065 A

4 0.900 A 0.91642 A 0.0164 A

5 0.900 A 0.89721 A 0.0027 A

6 0.890 A 091383 A 0.0238 A

7 0.900 A 091375 A 0.0137 A

8 0.900 A 0.91430 A 0.0143 A

9 0.900 A 0.92224 A 0.0222 A

10 0.900 A 0.93261 A 0.0326 A

Mean difference 0.0166 A
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