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GDP, current prices —

(Billion LISD)
1 B United States 17,962
2 ElChina 11,385 [

3l » lapan 4,116 [
4 W Germany 3371

S BB United Kingdom 2,265

& B BEance zaz3 |

T i Ll 2,123 0

2 B Buak 1,515

‘9 EE¥Bazil 1200

10 f+fcanada 1,573 [

41 2e: Kores 1,393

12 il sustralia 1,241}

13 g Aussia 1,236

14 3= spain 1221l

15 BB Mexico 1,161

16" ngonesia s73ll

17 === nietheriands 7s1li

18 (B Turkey 722§

19 Y Switzerand 67711

20 [l Saudi Arabia e |

21 == Argenting s79fl

Source: IMF World Economic Outlook (WEO), October 2015




What Is A Hydraulic System?




Test Standard Sources Include...

Testing Packaged Products
Weighi 10 150 Lbs,

Amzon o

Ffustration-Free
Packaging Guidelines

RESOURCE
BOOK 2016

TM INTERNATIOMNAL

Standards
Catalog
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Proje

of ISTA Certified Testing Laboratories




_r"' ) B Packaged-Products for Parcel Delivery System Shipment
“"ﬂ ista 70 kg (150 Ib) or Less

Frequency | PSD Level,
(Hz) g¥Hz
1 [ 0001 |

0.035
| 4 [ 0035 |
0.0003

13 | 00003
[ 15 | 0001 |
| 0001 |

29 | 00001 |
[ 50 | 00001 |
[ 70 | 0002 |
[ 200 | 000005 |

Frequency, Hz.

0
Frequency, Hz.




Packaged-Products for Less-Than-Truckload
(LTL) Shipment

Random Vibration Spectrum
The acceleration vs. frequency spectrum to be used for the random vibration tests is shown below. The overall Grms is 0.54
and the theoretical stroke required is 1.777 in (45.13 mm) peak-to-peak.

Frequency (Hz) PSD (g2/Hz) ISTA Steel Spring Truck

0.00072 Random Vibration Spectrum

0.00072

| om

0.00001

Frequency, Hz




12.4 Random Test Option:
Test Method D728, Method A or B4
Condtbnng—See Sacton 6.
Spacial structions—The Sodowing powar spectral dansities, as defned by Mair
moga of transpon, requency and smpihuds 5, AN test OurElions ars
mecommended. The Truck test is recommended Tor Distdbuthon Cyaes 1, 3, 4. 5
and €. The Aal tast = recommenoad ior Distiowlion Cycles 7, B and 11. ABD
min Truck (==t foliowad Dy 2 120 min Rall 1est fs recommended for Disribution
Cydes & and 10. ABD min Truck test foliowed by 8 120 min Alr tes! i recom-
mended Tor Distributeon Cyces 12 and 12

Truck=
Power Spactral Densty Level, g°Hz
Assurance Levsl
L]
0.000025
0.006

o0.ar
180

Power Spactial Densty Level, goHE
Assurance Lewsl  Assurence Lewsl  Assurance Lowsl
i L]
D.000g2 0.000008
0.002 0.0005

o.oaz
00008
D.00002
o
180

Power Spactral Denafy Level, g°Hz
Mzsurence Lewel  Assurence Lews|  Assurance Leval
1 il
D.0OD4 00002

]
0.0001
001 0.006
0.008
1 1 0.000005
Owerall, g rms - E 0.74
Duration, men® 180

It Mathiod B 15 used, the drive signal must be equallzed tor the speciic shaker
and shigping untt dynamics per Test Mathod Saction B,
" o

For yehicla yibalk In_mulicie

tered in the type of lransporiation being considered. The
resonant {requency(ies) may shift durng test due o changing
characteristics of the container system. It is suggested that the
dwell frequency be varied slightly during the test to detect any
shift and to continue tesling at the frequency of maximum
response. Use the following test levels:
de Owell
{0-Paak), g Time,
Fraquency Range, Hz  Rall Trucx min
3 to 100 025 05 15

] 2 to 100 s o5 10
L} 3o 100 025 5. 5

Assuranca
Loval
[}

13. Schedule F—Loose Load Vibration

13.1 The test levels and the test method for this schedule of
the distribution cycle are intended o determine the ability of
the shipping unil to withstand the repetitive shocks occurring
during transportation of bulk or loose loads. The (est levels and
test method account for amplitude, direction, and duration of
the repetitive shocks.

13.2 Use the following test levels:

Test Method —13999, Method Al or A2D995.

Conaditioning—See Section 6.

Special Instructions—Dwell lime distributed 50 % along
normal vertical shipping axis or with the predetermined bottom
orientation {as specified in DC-3 and DC-13) facing down and
remaining 50 % evenly along all other possible shipping
orientations

AssuraEncs Laval

DOweit Time, min
1 &

a0
1 ]

14. Schedule G—Simulated Rall Switching

14.1 The test levels and test methods for this schedule are
intended to determine the ability of the shipping unit to
withstand the accelerution levels and compressive forces (hat
might occur during rail switching operations.




Transport Vehicle Vibration Spectrum

e Atlanta TOFC Vertical (Overall=0.15grms)

e Atlanta TOFC2 Vertical (Overall=0.17grms)

1.0000000 Chicago TOFC(Overall=0.17grms)

e | 0s Angeles Truck Vertical (Overall=0.22grms)
M Truck Vertical (Overall=0.23grms)

Truck‘ LA TOFC Vertical (Overall=0.19grms)

0.1000000 ASTM D-4169 AL2 (Overall=0.52grms)

Truckl = ASTM D-4169 AL1 (Overall=0.73grms
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Vibration Table




Actuator Assembly
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Actuator Assembly




Hydraulic Power Supply




T
425 dmm) | (785 Zmm|

LI

ADDITIONA
HYDRAULI




Isolated Reaction Mass




Hydraulic Manifold Assembly

UNIT YO DEBMED BRE S5
ATING,

CHARGING ISSTRUCTION




Vibration Controller Selection




Vibration Controller Features and
Available Options
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