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Test results are typical data. Nevertheless the following results are considered to
be actual capability data because all have nearly the same characteristics.
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1. REDONAIA LDy IEHEREIRER

Truck transportation over U.S. highways vibration test
(MIL-STD-810F 514.5 Category 4 - Truck/irailer/tracked-restrained cargo)

i 58 F 59 / Purpose
MIL-STD-810F 514.5 Category 4 b5 92 /W~ FM\E- AT - RED AT A LD IT o 7Rk 1 E-S3<RBEIT),
Test based on [MIL-STD-810F 514.5
Category 4 - Truck/trailer/tracked-restrained cargo - Truck transportation over U.S. highways].
i B / Test method
EBETEOT AV EHLERR= =y M ER T2,
Unit was taken directly from production line. Unit was compliant with production standards.
RERBROFIC, RERBSOMEREREE1TD,
The performance of vibration test machine is confirmed before vibration test.
MIL-STD-810F_[514.5C-1{z -3\ /e T4 ARBIGAE CRBEITD,
Unit is tested in random vibration conditions based on [MIL-STD-810F_figure 514.5C-1].
. <MIL-STD-810F_table 514.5C-VII>
B514.5C-1 KEDNAV=A LDy 7 iRBIFEE
HAR BT AR
Break points for curves of figure 514.5C-1
U.S.highway truck vibration exposures °
FEE G fEpE
Vertical Transverse Longitudinal
Hz g'/Hz Hz g'/Hz Hz gz
10 0.01500 10 0.00013 10 0.00650
40 0.01500 20 0.00065 20 0.00650
500 0.00015 30 0.00065 120 0.00020
1.04 g rms 78 0.00002 121 0.00300
79 0.00019 200 0.00300
120 0.00019 240 0.00150
500 0.00001 340 0.00003
0.204 g rms 500 0.00015
0.740 g rms
* BB [EHH ISR
See the APPENDIX B [ Direction of vibration ]
* £HME, BT ORBET). (FMolitkDkKETO1000vA NV OEBEEERUET, )
Test time is 1 hour in each directions. (It shows road transportation of 1000 miles in U.S. by truck.)
i HEZXAE | Acceptable conditions
IRERBR P ICRBR IR ET L,
During vibration test, no destruction in the test unit.
R, BERAFEOBIC BRI REDL,
After vibration test, no abnormality in the electric characteristics and the mechanism.
ir FBRALRE / Test result

Model : HWS300-12/HD

10=100% (274) _ B ERE B B / Check item From To
AT BIE 78/ / Output voltage (V) 12.04 12.05
Input voltage %h=R | Efficiency (%) 80.8 80.7
ACI00V A3 /AR [ Spike noise (mVp-p) 64 66
AT BIE H 73 k. / Output voltage (V) 12.04 12.05
Input voltage %h58 [ Efficiency (%) 83.8 83.8
AC200V 23447 )4Z | Spike noise (mVp-p) 64 66
Y| 7E / Judgement : PASS
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2. |E2EH N —5—IAIREI SRR

Composite two-wheeled trailer vibration test
(MIL-STD-810F 514.5 Category 4 - Truck/trailer/tracked-restrained cargo)

i #0588 HHJ / Purpose
MIL-STD-810F 514.5 Category 4 b2 /b —Z B FUHRAT - (1517 4+— VRS - 20fib—F— W E-S<RBRE1T,
Test based on [MIL-STD-810F 514.5
Category 4 - Truck/trailer/tracked-restrained cargo - Mission/field transportation - Two-wheeled trailer].
i BB | Test method
LETHOT A EHLERRa =y MAERT 3,
Unit was taken directly from production line. Unit was compliant with production standards.
WERBROBNT ., FRERBRBE O M REREEE1TD,
The performance of vibration test machine is confirmed before vibration test.
MIL-STD-810F_[514.5C-21 B30 e T ¥ MEBIRMA CREETS,
Unit is tested in random vibration conditions based on [MIL-STD-810F_figure 514.5C-2].
<MIL-STD-810F_table 514.5C-VII>
E1514.5C-2 &2l N —F— ORI KR
Break points for curves of figure 514.2C-2 Composite two-wheeled trailer vibration exposures
EE BrE HEmE
Vertical Transverse Longitudinal
Hz g Hz Hz g Mz Hz g Hz Hz o' MHz Hz g“Hz Hz g'MHz
5 0.2252 45 0.0241 5 0.0474 46 0.0039 5 0.2252 121 0.2252
8 0.5508 51 0.0114 6 0.0303 51 0.0068 6 0.5508 146 0.5508
10 0.0437 95 0.0266 7 0.0761 55 0.0042 8. 0.0437 153 0.0437
13 0.0253 111 0.0166 13 0.0130 158 0.0029 13 0.0253 -158 0.0253
15 0.0735 136 0.0683 15 0.0335 235 0.0013 16 0.0735 164 0.0735
19 0.0143 147 0.0266 16 0.0137 257 0.0027 20 0.0143 185 0.0143
23 0.0358 185 0.0603 21 0.0120 317 0.0016 23 0.0358 314 0.0358
27 0.0123 262 0.0634 23 0.0268 326 0.0057 27 0.0123 353 0.0123
30 0.0286 330 0.0083 25 0.0090 343 0.0009 30 0.0286 398 0.0286
34 0.0133 360 0.0253 28 0.0090 384 0.0018 33 0.0133 444 0.0133
36 0.0416 500 0.0017 30 0.0137 410 0.0008 95 0.0416 500 0.0416
41 0.0103 34 0.0055 462 0.0020 2.40 grms
3.85 grms 37 0.0081 500 0.0007
1.28 grms
* ffEB [EBFmI 3R
See the APPENDIX B [ Direction of vibration ]
* EHE, 05T ORBREIT), (AWM —T— L BKETO007AVOBRMHRERLET, )
Test time is 40 minutes in each directions. (It shows road transportation of 500 miles in U.S. by composite two-wheeled trailer. )
i HEZRLE | Acceptable conditions
BB P IR IR E R E L,
During vibration test, no destruction in the test unit.
RURBSE , BRIFEPEMRCRERREZL,
After vibration test, no abnormality in the electric characteristics and the mechanism.
iv #BEAE R / Test result

Model : HWS300-12/HD

10=100% (274) — JEHEsR R B ] Check item_ From To
ATJEE H1EIE / Output voltage (V) 12.04 12.05
Input voltage %h5R / Efficiency (%) 80.8 80.8

Acloov 2342 /AR | Spike noise (mVp-p) 64 67
ATJEHE H 7% / Output voltage (V) 12.04 12.05
Input voltage Zh5R / Efficiency (%) 83.8 83.8

AC200V AI3A7 ) AR | Spike noise (mVp-p) 64 67

H|%E / Judgement : PASS
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3. MO TR REFER
Shipboard random vibration test
(MIL-STD-810F 514.5 Category 10 -Ship-surface ship)

S

i 58 F H9 / Purpose
MIL-STD-810F 514.5 Category 10 -AAfA-7Kk L5E iCE-S<RBRE1T),
Test based on [MIL-STD-810F 514.5 Category 10 -Ship-surface ship].
i B | Test method

BEEER 2 MV EE [8YHZ]

( Acceleration spectral density )

EETHEOTRAMEBELERR =y MERT S,

Unit was taken directly from production line. Unit was compliant with production standards.

REFEROF I, RIABROMEEEREREZT.

The performance of vibration test machine is confirmed before vibration test.

MIL-STD-810F_[KI514.5C-15IT -5\ o T & MRBIGR I TREVETTD,
Unit is tested in random vibration conditions based on [MIL-STD-810F_figure 514.5C-15].

£1514.5C-15 SRAAOFH AIHRTh SR
Figure 514.5C-15 Shipboard random vibration exposures

0.001

SERENEK - [HZ]
( Log frequency )

* fTEBB NEBFRIZSR
See the APPENDIX B [ Direction of vibration ]

* £ TE(ERE, HRE, R, 2R >RBET.

Test time is 2 hour in each directions(vertical, transverse and longitudinal).

HWS300/HD

I HEZXAE | Acceptable conditions
R P IR IR &S,
During vibration test, no destruction in the test unit.
EBRRE, BEERMAME-PHEICEERREL,
After vibration test, no abnormality in the electric characteristics and the mechanism.
V.4 FBEAELE / Test result
Model : HWS300-12/HD
10=100% (27A) B ERESSE B | Check item From To
ATGEE H71%BJE / Output voltage (V) 12.04 12.04
Input voltage %3 | Efficiency (%) 80.8 80.7
ACI00V ANAZ /A X | Spike noise (mVp-p) 64 66
ATEE H7EE / Output voltage (V) 12.04 12.04
Input voltage Zh3R | Efficiency (%) 83.8 83.8
AC200V AAY JAX | Spike noise (mVp-p) 64 66

M52 / Judgement : PASS
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4. BHEREERAER
Functional shock test (MIL-STD-810F 516.5 Procedure I)

i #B¢ H /Y9 / Purpose

MIL-STD-810F 516.5 Procedure I #ERAITEE |0 E-3<RBREITI,
Test based on MIL-STD-810F 516.5 Procedure I - Functional shock.

i B L | Test method
EETHEOTAN SRRy MER T3,

Unit was taken directly from production line. Unit was compliant with production standards.

WEERBROAN, FERBREOMEREREEZITD,

The performance of shock test machine is confirmed before shock test.

HEEL R NOHERRETTD,

Unit is operating during shock test.

C— 75/ ME e B

Min. peak value Duration Qty.

(g's)

40G 11ms 1 pes
JaXYE

Sawtooth pulse

ANEE HAEE 77l
Input voltage Output voltage Output current
AC100V ER 100%

50Hz Rated

* ftEB [HREIF A &8 R
See the APPENDIX B [ Direction of vibration ]

* X, Y, £Z FECA3E | AE8EITY,
It does in the directions of =X, =Y and *Z 3 times for each and 18 times in total.

¥ii] HEZAF | Acceptable conditions

MEERRER P R/ A R A F T in&H,

During shock test, no discharge of fire or smoke , as well as no output failure.

RN, BRI RENRETL,

After shock test, no abnormality in the electric characteristics and the mechanism.

v A SE [ Test result

Model : HWS300-12/HD

_10=100% (27A) _ JUEHRESRA B / Check item From To
AT BIE H77EJE / Output voltage (V) 12.04 12.04
Input voltage Zh=2 | Efficiency (%) 80.8 80.7
ACloov A25A7 /A [ Spike noise (mVp-p) 64 68
AT BIE HEBIE / Output voltage (V) 12.04 12.04
Input voltage %)= | Efficiency (%) 83.8 83.7
AC200V AI3AY AR | Spike noise (mVp-p) 64 68

H|%E / Judgement : PASS
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5. fEEAB TOIMYEL
Bench handling test (MIL-STD-810F 516.5 Procedure VI)

#5 FH9 / Purpose

MIL-STD-810F 516.5 Procedure VI {E3#& L COBOHE IZE-SSRREFTI,
Test based on MIL-STD-810F 516.5 Procedure VI - Bench handling.

HBE L% | Test method

EETHOTAMEBUERBo =y MER TS,

Unit was taken directly from production line. Unit was compliant with production standards.

4.25cmP LOEXBHHIEZEEEER TS,
Use test bench with thickness of at least 4.25cm.

o=y MNIEELRY,
With unit switched off.

e RLa =y by~ OB ERISITR-THRIE,

Raise until the chassis forms an angle of 45° with the bench top.

R =y MAMEERICAh AT HicE e,

Drop unit on each face on which unit could be placed practically.

LROFETEFETS,
In the above test method, repeat drop 4 times in total.

HFEZLE | Acceptable conditions

FRERBR PR IR R & &,

During shock test, no destruction in the test unit.

MR, BRI R RETL,

After shock test, no abnormality in the electric characteristics and the mechanism.

FHBAFE / Test result

Model : HWS300-12/HD

10=100% (27A) _BUERERSIA H / Check item From To
ATTEF H 78 E / Output voltage (V) 12.04 12.03
Input voltage ZhEE | Bfficiency (%) 80.8 80.7

ACl 0_0V ARAT A X | Spike noise (mVp-p) 64 64
AT EIE H/1EJE / Output voltage (V) 12.04 12.03
Input voltage %h3 | Efficiency (%) 83.8 83.7

AC200V 234 /A4 X | Spike noise (mVp-p) 64 64

M| / Judgement : PASS
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6. (TET—%2
APPENDIX
f11E A : ERBE#S
APPENDIX A : List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.
DIGITAL MULTIMETER AGILENT 34970A
DIGITAL POWER METER YOKOGAWA ELECT. WT210
DUMMY LOAD TAKASAGO FK-600L
CVCF TAKASAGO AA2000XG
VIBRATION CONTROLLER EMIC DCS-7800
VIBRATION MACHINE EMIC 905-FN
SHOCK CONTROLLER MV RC-1120
SHOCK MACHINE MV VS-3505-180
OSCILLOSCOPE HITACHI DENSHI | - V-1100A

HEB: EEFER
APPENDIX B : Direction of vibration

—
Output terminal
]
EUT
} Input terminal
* REREEER AT
Standard mounting
Direction of X
Direction of ¥ Direction of Z
XA : BE

Direction of X : Vertical

Y7HH : FirE

Direction of Y : Transverse

ZHW : $EE
Direction of Z : Longitudinal

DENSEI-LAMBDA R-6



