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

i

#5851 / Purpose

MIL-STD-810F 514.5 Category 4 b7 27/M—F/BAE SR - REDANAV A LOMT v I HE ICES<RBRETTS,
Test based on [MIL-STD-810F 514.5
Category 4 - Truck/trailer/tracked-restrained cargo - Truck transportation over U.S. highways].

B 7 / Test method

EETHOT AN SR LR =y MEM T2,

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

EHRBRONC, FERREOERERALT,

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

MIL-STD-810F_I514.5C-1z 23\ =5 & MEBI & TR Z1T),
Unit is tested in random vibration conditions based on [MIL-STD-810F_figure 514.5C-1].

<MIL-STD-810F table 514.5C-VII>
X514.5C-1 KEDNADV A DT v/ iREI 2B MOUNTING
HiBR X B0 AL
Break points for curves of figure 514.5C-1
U.S.highway truck vibration exposures
EER A fEm =
Vertical Transverse Longitudinal
Hz gz/Hz Hz gz/Hz Hz &/Hz
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 grms 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 [EEIS M 25K
See the APPENDIX B [ Direction of vibration ]

* BHM, AT ORBREIT, (FMy/IkskETD1000v AV OEBBELRLET, )
Test time is 1 hour in each directions. (It shows road transportation of 1000 miles in U.S. by truck.)

HIEZAE / Acceptable conditions

RERB T ICRBRARICRRR &L,

During vibration test, no destruction in the test unit.

RERABRE, EXFFMECBBICRE N eE L,

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

FHBEFEIE / Test result

Model : HWS1500-48/HD

10=100% (32A) _ BUERERRIE B / Check item From To
AT B Hi 77 B / Output voltage (V) 47.98 47.98
Input voltage Zh= / Efficiency (%) 87.9 88.0

AC100V V7V 74 [ Ripple noise (mVp-p) 87 77
ATEIE Hi 735£ / Output voltage (V) 47.98 47.98
Input voltage %h3E / Efficiency (%) 90.4 90.5

AC200V U7 )V /AR | Ripple noise (mVp-p) 84 72

H|7E / Judgement : PASS
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2. RefiE o 7 35 Rl i Bh 54 BR

Shipboard random vibration test
(MIL-STD-810F 514.5 Category 10 -Ship-surface ship)

] R F 9 / Purpose

MIL-STD-810F 514.5 Category 10 -#3AA-7k _EAE 122 S<RBRE1TH,
Test based on [MIL-STD-810F 514.5 Category 10 -Ship-surface ship].

i e e / Test method
EETBOTF AN G LUERBR2 =y M E RT3,

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

REABROANIC, IREABME O MR 21T,

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

MIL-STD-810F_|514.5C-1512 8-SV e 5o & MR &M TRERZ1TH,
Unit is tested in random vibration conditions based on [MIL-STD-810F_figure 514.5C-15].

X514.5C-15 ARAAO R HRIHRBI R
Figure 514.5C-15 Shipboard random vibration exposures

0.001

TR EE R W AR FE [P /HZ]
( Acceleration spectral density )

BB - HZ)
( Log frequency )
* (BB TRE T8 R MOUNTING WITH BRACKET

See the APPENDIX B [ Direction of vibration ]
* fHBC 75y 28R

See the APPENDIX C [ BRACKET ]
* M4 x 8§ SEMS SCREW DETAIL :

M4 x 8W9 SEMS Machine Screw / Phillips / Pan HD / Double Washer (Flat / Split) /Steel / Nickel Plating (A)
* & HIEEE, SR E, #EE), 28T oRBRETY,

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

iif HIEZLAE / Acceptable conditions
RERRBR P IR E R &L,

During vibration test, no destruction in the test unit. 16-M4x8
SEMS SCREW

RERBRL, EXSECBBICRE &L,

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

v 2 Beie E / Test result

Model : HWS1500-48/HD

10=100% (324) IRt A B | Check item From To
A EIE H 7B E / Output voltage (V) 48.03 48.03
Input voltage Zh=E / Efficiency (%) 88.1 88.1
ACI00V Uy 7V /A X | Ripple noise (mVp-p) 80 75
B HiJJ B / Output voltage (V) 48.04 48.03
Input voltage Zh = / Efficiency (%) 90.6 90.6
AC200V U7 /A X | Ripple noise (mVp-p) 70 65

¥ 7€ / Judgement : PASS
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3. BEEMEEHAR
Functional shock test (MIL-STD-810F 516.5 Procedure I)
i #5851 / Purpose

MIL-STD-810F 516.5 Procedure I #4RERYEER |2 Z-S<RBRETTY,
Test based on MIL-STD-810F 516.5 Procedure I - Functional shock.

i e 5% / Test method
EETEOT AN SR LR =y 5,

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

ERRBROMIC, WRRBOMAERER 21T,

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

HBELRPLEBERREIT),

Unit is operating during shock test. MOUNTING WITH BRACKET
v—r&/ME R EE
Min. peak value Duration Qty. R =
g3) il
40G 11ms 1 pes .
I
Sawtooth pulse
NTTEIE R H B
Input voltage Output voltage Output current
AC200V TERE 100% 16-M4x8 BRACKET
50Hz Rated SEMS SCREW QTY : 2pcs

* BB [RELH A ES R
See the APPENDIX B [ Direction of vibration ]
* fBC 179y 125
See the APPENDIX C [ BRACKET ]
* M4 x 8 SEMS SCREW DETAIL :
M4 x 8W9 SEMS Machine Screw / Phillips / Pan HD / Double Washer (Flat / Split) /Steel / Nickel Plating
* X, +Y 7 HEICA3E | EFHB8ETTY,
It does in the directions of =X, =Y and *Z 3 times for each and 18 times in total.

il HIEZAE / Acceptable conditions
BRI PICRE/ B RO AT T &,

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

EERRR, BB RN RELL,

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

Jis BT EE / Test result

Model : HWS1500-48/HD

10=100% (32A) _ AR B / Check item From To
ATTEE Hi 38 / Output voltage (V) 47.93 47.93
Input voltage %3 / Bfficiency (%) 88.1 88.1

ACI00V Yo7V /A X | Ripple noise (mVp-p) 89 75
AT EIE 7B E / Output voltage (V) 47.93 47.93
Input voltage #h3R / Efficiency (%) 90.6 90.6

AC200V V7V )4 X | Ripple noise (mVp-p) 85 69

¥ / Judgement : PASS
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4, RT3
APPENDIX
1B A : ERAERSF
APPENDIX A : List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.
DIGITAL MULTIMETER Agilent 34970A
DIGITAL POWER METER HIOKI 3331
DUMMY LOAD FUJITSU EUL-600aXL+EUL-18000L SLV x2
CVCF KIKUSUI PCR2000L x2/PCR4000L/PCR4000LA
VIBRATION CONTROLLER MV VS-1031-200
VIBRATION MACHINE IMV VE-1031
OSCILLOSCOPE YOKOGAWA DL1540

APPENDIX B : Direction of vibration

18 B : IREVAME

* ERYEHUAH(A)

Standerd Mounting Method:(A)

Direction of Z

Direction of X L Direction of Y

XA : ERZE

Direction of X : Transverse

YA : #EmE

Direction of Y : Longitudinal

ZAhNE : BE
Direction of Z : Vertical
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APPENDIX C : Bracket detail drawing

PUNCHING
DIRECTION

HWS1500/HD

4. HET—4%
APPENDIX
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*AREEY DT Ty M RELEEN,
Please prepare the bracket of this drawing.
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. MATERIALS : SPCC-SD, t=2.0

2. FINISH :

-~ W

Bright Electroplating-Ni
Thickness minSum - max10um
JIS : Ep-Fe/Ni 5b

. All Inside Radius : R0.2 MAX
. No Burr No Edges.
. UNIT : mm
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