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�Low Temp  502.5   FLow Temp  502.6   G
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Temp Shock  503.5       FTemp Shock  503.6    G
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Solar Radiation 505.5     FSolar Radiation 505.6    G
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���cycling for heat effect 
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���†�š�‹�›�‹���›�•�›�������Ž�‡�„�“���†�š�Š�Ž�‡�‚���Ž�„���Ž�‡�„�“���Ž�”�������•�š�‡�„

���•�„���ƒ�„�‚�‡���š�•�‡�‰���Ž�›���‹�•�‹�•�†���†�’�ƒ�•�ƒ���•�‹�‹�‡�’�‹�›�Ž
�š�‡�”�ƒ���œ�‡�‹�‡�‡�•�Ž
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���œ�‡�š�‹�†�•�†���‡�ƒft/m ���������������œ�‡�š�‹�†�•���•�‡�•�‹�’�‹�•��ft/m������
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���†�ƒ�‹�ƒ�“���œ�‹�š�‡�„�Š�™����A���†�Ž�Š�‡�ƒ���‹�’�‡�˜�‹�™���š�‡�™�‡���š�‡�™��
���
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�•�‹�†���‹�’�–���†�ƒ�‡�„�ƒ���œ�‡�…�‹�…�•�‡���•�‹�‹�•�‡�‚�Ž�’�‹�ƒ������
*�š�‡�‚���œ�‡�š�‡�™�•�‡���š�‡�›�•�•�ƒ���‘�‡�•�…�”
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�Ž���‡�’�‡�›���†�’�‹�š�™�†���œ�‡�Ž�‡�ƒ�„���������������������‡�‚��w/m2��������������������

�•�†�‹�’�‹�ƒ�•���Ž�‡�…�„�†
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�–�•�Š�������
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���†�Š�‹�›�Ž���Œ�š�…����������

���œ�‡�‹�”�ƒ�†���œ�‡�‹�”�ƒ�†���œ�‡�‹�”�ƒ�†���œ�‡�‹�”�ƒ�†���������•�‹�”�’���•�‹�™�Ž�‰���Ž�›���†�˜�‹�–�™�‡���š�‡�š�‰�›���������Ž�›�����†�›�Ž�‰�†
�œ�‡�•�‰�Ž�†�‡���•�‹�™�ƒ�…���‹�š�‡�ƒ�‹�‰�������™�ˆ�‡�‰�ƒ���‹�‡�’�‹�›�Ž�›�•�‹�š�•�‡�‰������

�•�‹�Ž�‡�‹�•�ƒ���•�‹�‹�‡�’�‹�›�����•�‹�•�Š�‚���Ž�›���œ�‡�‹�Š�“�Ž�‚���…�‡�ƒ�‹�‚��
���•�‹�š�•�‡�‰�‡���•�‹�‹�’�‡�š�Š�™�Ž�‚���•�‹�ƒ�‹�•�š���Ž�›���œ�‡�’�‡�•�œ���‹�‡�’�‹�›

�•�‹�‹�Š�“�Ž�–�������•�‹�˜�‰�Ž�ƒ���•�‹�‹�‡�’�‹�›�����•�‹�‹�…�‹�ƒ���†�ˆ�‹�‰�‚�†���‹�›�‡�™����
�•�†�Ž�›�����†�‹�‹�†�…���•�‹�‹�‡�–�‹�˜�‡���•���‹�”�ƒ�˜���Ž�›���œ�‡�–�Ž�™�œ�†���œ�‡�”�‡�ƒ����

�•�‹�‹�‡�“�‹�•�‡���‘�„�•���‹�‰�Š�›�•���Ž�›���‰�Š�›���‹�’�–���Ž�‡�™�Ž�™
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Vibration 514.5   FVibration 514.6   G
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Shock   516.5    FShock   516.6    G
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����������'������
��&
Near field with actual configuration �

Near field with simulated  configuration ���
�
��Far-field with mechanical test device 

���Far-field with Electrodynamics shaker 

����
�
#�����	���������������������������	�������


!�
���!��������
�����������������	���������������

����	�����������!�
�����!

���	��������	�����������	����	��������������������� ����

�
�
$	���������������
��������������	��
�	����
�

��������	��
���������������	�������	�������������


����	�#��	����������	����������	������	��	����
��
����������	���
�
!�������!CHIPS ���
������	�����
�������������!������	��	���!��
�

����������
�������
�	����
������������������
�����������
��������������������������������������������
�����

������������	���������������������

����������"������������������	�����������
���� �
��	�	�����III

�MID-field with mechanical test device 

�)�����)����
���������������������������"���
�)������		��"�%�/��L�0�)���
� ����"�'�)�����		��

��"�'/�(a��Near Field ��	�����������������������
�)������		����������1.2.4 (b)�Mid field 

�)������		���"�'/�(c��Far Field �	���������������������������
�)������		1.3 (d)�
����

�)�����	�	�
������"�"��/��(d
"�%�����
������	������!����*���!����������
� �����������

������������
��������
���������
��������
"�%��/���0�
��������������	$��Te

�)��������	�	�������
������"�%��/��%�0��$/�'�0
������$/(0
"�%�"�"��������	�����1�������������
"�%�"�"�/�C�0�)�������� �
��	���	�����
"�%�"�%/�C�0�� ��
�	
����������������	�)������	���
IV

%���)������		�	������/C0
%�%�	�����b  ( 5) 
'����$�'�")�������� �
��	
�	���������	��	����

'�"�%�)������������	�����
�)�����	�����'�%�TEST INTERRUPTION

������������������	�������
�	��
�"��$�(
�)���*	��������	������	������

Acidic atmosphere  518.0   FAcidic atmosphere  518.1   G

�� ��
��	������1�

���
�#�������������
���	��
������������
�������
�����
��	�����������������
����� �����������$������

��
�����	
������
�������	��


����	�#!������	�!����������������������������
�

������	��	���
����������
��������
���
��������������������������	���
�/

��"�������	����
%���	�������/C�0TAILORING

3.2  ����
�����	������FALLOUT�/�	�������0
��)�����	�	�	�����%�%���B�/�(0

�
�������	�����$�'�%�test Interruptions
�)�����	�	�	�����'�%�"��������������
�������������

�)�����	�����'�'�TEST SETUP
�)�����	�����'�(�TEST EXECUTION

������������	"
�	������	�����



*�



����MIL-STD-810G

Gunfire VIBRATION 519.5    FGunfire Shock 519.6    G
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Multi- Exciter testing   527.0     G
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W1=w2 (f1/f2) s/3

S=slop =4

f1= s/3 8 w1/w2 *f2 s/3

Assume w2 = 0.06

F1=1.333 0.04/0.06 * 300 1.33

F1=221 Hz
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The resulting plot of peak acceleration vs test system frequency is called 
a Shock Response Spectrum. The name is misleading because simply plotting a list 
of "something versus frequency" does not make it a spectral plot (no more than a 
chart showing your probability of bumping your head on the doorframe versus your 
height means there's a steady stream of heads being bumped).
Consider, for example, a computer chassis containing three cards with fundamental 
natural frequencies of aHz, bHz, and cHz, and a screen with a predicted frequency 
of dHz. The system is tested to a certain shock waveform (based on recorded data 
from the customer's application) in the lab. A new customer comes along, and you 
want to be able to determine whether or not the computer is likely to survive the 
shocks measured in their application. You could calculate the SRS of each shock, 
and check that in the neighbourhood of the card/screen's maximum sensitivities the 
new shock is lower than the old one, and that everywhere else it's not too much 
higher. If so, you've got a good indication that it's likely to survive
.
Note the following:
Any transient waveform can be presented as an SRS, but the relationship is not 
unique; many different transient waveforms can produce the same SRS (something 
one can take advantage of through a process called "Shock Synthesis"). Due to 
only tracking the peak instantaneous acceleration the SRS does not contain all the 
information in the transient waveform from which it was created
Different damping ratios produce different SRSs for the same shock waveform. 
Zero damping will produce a maximum response. Very high damping produces a 
very boring SRS (horizontal line). The level of damping is demonstrated by the 
"quality factor", Q which can also be thought of transmissibility in sinusoidal 
vibration case. Relative damping of 5% results in a Q of 10. An SRS plot is 
incomplete if it doesn't specify the assumed Q value
An SRS is of little use for fatigue-type damage scenarios, as the transform removes 
information of how many times a peak acceleration (and inferred stress) is reached]
Like many other useful tools, the SRS is not applicable to significantly non-linear 
systems.

A�Shock Response Spectrum �SRS, 
�Is a graphical representation of an arbitrary transient acceleration input, such 
as�shock�in terms of how a Single Degree Of Freedom (SDOF) system (like a 
mass on a spring) responds to that input. Actually, it shows the peak 
acceleration response of an infinite number of SDOFs, each of which have 
different natural frequencies. Acceleration response is represented on the�y-
axis��and natural frequency of any given SDOF is shown on the�x-axis��
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