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Abstract

In this paper, we have obtained the acceleration coefficient of the IMU (Inertial Measurement Unit) to
prove reliability by analyzing the characteristic of the MEMS IMU installed in guided weapon systems for
overseas export and the operating environment of the guided weapon system. Additionally, based on designed
life testing, we performed life tests on three the IMUs and demonstrated a target lifetime of 12 years.
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Fig. 1 Configuration of MEMS IMUJ[6]
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Fig. 2 Conceptual Diagram of the MEMS Vibratory
Gyroscope[6]
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Fig. 3 A Life Cycle of Guided Weapons[§]

Table 1 Target Lifetime based on Operational
Environment Analysis

Category Period Detailed Conditions
stored in a temperature
Controlled 10 o
controlled ammunitions
Storage years

storage
stored in a temperature

Uncontrolled 1.5

Storage years |uncontrolled field storage
Overseas Transportation
Transportation | 660 h | by vehicle, aircraft and
ship
23 28 = ¥ FL AEHA Xt 24
Table 1o]4 AA% &8 =AW B4 7Fsd 2=
d2E5S B438F9 Table 29 #o] 8 2Ed2 ¢l
A2 At we AE A= dFAe] B
AstA gem, AL AARE dst viAYSEd o
dol flaL, §& A de] glo] 1S F8 2E

Table 2 Analysis of Major Stress Factors

. Occur .
. Possible | Stress Major
Conditions -rence
Stress |effects* Stress
status
High temp.| © Yes
Low temp. A Yes
Controlled |High temp. .
& Humid | © | No High
Storage Temp .
. emp.
(10 Years) shock o No
Vibration © No
Shock AN No
High temp.| © Yes
Low temp. A Yes
Uncontrolled |High temp.
& Humid O Yes Temp.
Storage Temp hock
. shoc
(1.5 Years) shock © Yes
Vibration © No
Shock A No
High temp. © Yes
Low temp. A Yes
Transpor |High temp.
. & Humid O Yes . .
—tation Vibration
Temp. ® Yes
(660 h) shock
Vibration © Yes
Shock O Yes

* © : High relevant, O : Relevant, A : Low relevant
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1,627 h
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Table 3 The Conditions of Life Test for IMU

Parameter
Weibull shape
Num.of sample

Proof life
Acceleration

factor

B, life
Num. of failure
allowed
Derived
test time

Confidence level
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d7]9] o)A} &= 3loldit} Table 4 Precision Inspection Schedule to Check
Performance of IMU

MU Test Test
Chamber or No. L. .
— Vibrator - conditions time parameters
cbu :
1 Product Before Bla{;/Scale Fjigctor
" : delivery delivery epeatab{lty
" C"':'I""“"g @Low, room, high temp.
" ocable
:E §“ IMU#1 9 Half time
: _ ; High temp. | of test
Connecting " test
Test R L B—— i 3 es After '
Equipment [ sequential | IMU#2 test Bias/Scale Factor
T connection, Repeatability
W Power when daily 4 Temp. After @Room temp.
u icatlle testing shock test test
.. IMU#3 5 Half Time
2 ) . of test
Vibration -
Power Supply test Bias/Scale Factor
€s After o
6 test Repeatability
@Low, room, high temp.

Fig. 4 Daily Test Configuration for IMU

184 days

Precision Precision Precision Precision Precision Precision

Insepction#1 Insepction#2 Insepction#3 Insepction#4 Insepction#5 Insepction#6
(20 days) (10 days) (10 days) (10 days) (10 days) (20 days)
. & n . 4 4
! 875 h (37 days) | 752 h(32 days) | 168 cycles (21 days)!  100h (7 days) |  102h (7 days) !
High Temperature Vibration
7 “ 7 7
Delivery H.Temp.#1 H.Temp.#2 T.Shock Vib.#1 Vib.#2

Fig. 6 Full Life Test Plan including Precision Inspections for IMU
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