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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
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2: Contamination

3: Combined shock, bump or free fall and dry heat or cold

4: Dew, hoarfrost, ice

5: Combined digitally controlled broad-band random vibration and dry heat or cold
6: Combined bounce or steady-state acceleration and dry heat or cold

7: Combined contamination, solar radiation

8: Combined damp heat and low internal pressure

9: Temperature cycles combined with sinusoidal or random vibration
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— Part 20: Humid atmosphere containing sulfur dioxide or hydrogen sulfide

— Part 21: Combined low pressure and ambient temperature or dry heat
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Introduction

Optical instruments are affected during their use by a number of different environmental parameters which they are
required to resist without significant reduction in performance.

The type and severity of these parameters depend on the conditions of use of the instrument (for example, in the
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4 Conditioning

4.1 General

The required exposure time shall not commence until all parts of the specimen have reached a temperature within at
least 3 K of the test chamber temperature. For heat-dissipating specimens, the period of exposure or dwell time
(conditioning methods 14 and 15) shall not begin, or end, until the temperature of the specimen changes not more
than 1 K within 1 h at the stabilized test chamber temperature. The last hour of the temperature soaking time shall be

considere
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d to be the first hour of the exposure period.
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4.2 Constant stress conditions

4.2.1 General

During exposure to constant stress conditions, the temperature shall be changed sufficiently slowly to prevent the
specimen from being damaged. When testing to conditioning methods 11 and 12, the maximum relative humidity
also applies to the temperature change phase. The relevant specification shall state whether condensation of dew on
the specimen is acceptable.

4.2.2 Conditioning method 10: Cold

See Table 1.

Table 1 — Degrees of severity for conditioning method 10: Cold
Degree of sgverity 01 02 03 04 05 06 07 08 09 10
Test chambe o~ |—0+3|—10+ 3| —15 = 3|—20 = 3| —25 = 3| —30 = 3| —35 3[40 =+ 3| —55 + ${—65 + 3
temperature C
Exposure time h 16
State of opergition Oor1or28 Oorl

2 When testinfy to degree of severity 09 is required, state of operation 2 should be justified in’thesrelevant specification.

4.2.3 Conditioning method 11: Dry heat

See Table 2,

Table 2 — Degrees of severity for.conditioning method 11: Dry heat
Degree of sgverity 01 02 03 04 05 06 07 08
Test chambel temperature  °C| 10+ 2 40 +2 5542 63+ 2 70+ 2 85+ 2 70+ 2 85+ 2
Relative hum|dity % < 40
Exposure timg h 16 6 6 2 2
State of opergtion Oorlor2 Oorl |Oorlor2|l Oorl

4.2.4 Conditioning method 12:ZDamp heat

See Table 3,

Table 3 — Degrees of severity for conditioning method 12: Damp heat
Degree of sdverify oo | o2 | 03 | o4 | o05 06 | 07
Climatic condjtion’s 40 °C 4 2 °C and 90 % to 95 % r.h. 55 °C 42 °C and 90 % t9 95 % r.h.
Exposure time 24h | 4d | 10d | 21d | 56d 6h | 16 h
State of operation Oor1or22
2 State of operation 2 during the last 4 h of exposure only.

2 © 1SO 2002 — All rights reserved
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4.2.5 Conditioning method 13: Condensed water

See Table 4.

Table 4 — Degrees of severity for conditioning method 13: Condensed water

Degree of severity 01 | 02 | 03 | 04 | 05 | 06
Climatic conditions 40 °C == 2 °C and approximately 100 % relative humidity, including bedewing of specimens
Exposure time 6h ‘ 16 h ‘ 2d ‘ 4d ‘ 8d ‘ 16d
State of operation Oor1or22

a8 State of gperatiom 2 durng the fast4trof exposure omy:

4.3 Cydling exposure conditions

4.3.1 General

When apglying conditioning methods 14 and 15, the specimens shall have reached(atemperature at legst within 3 K
of the testfchamber temperatures ¢, and ¢, not later than at the end of the dwell titmés shown in the respgctive tables.
If the reqliirement cannot be met, owing to large-sized specimens, a pre-testimay be performed to determine the

dwell timgs required.

When apglying conditioning method 15, intermediate storage (e.g. overnight) will be acceptable at £, on

y.
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4.3.2 Conditioning method 14: Slow temperature change

See Table 5 and Figure 1.

Table 5 — Degrees of severity for conditioning method 14: Slow temperature change

Degree of severity 01 02 03 04 05 06 07 08 09
temperature ti1|—10+3|—25+3|—25+3|—40+£3|—35+3|—40+3|-50+3|—65+3|—-65+3
Temperature difference K 50 80 95 95 98 110 120 135 150
Number of cyftes 5
Until specimen has reached a temperature at least within 3 K of the(tesf] chamber
Dwell time at|t; and ¢, temperature but not less than 2,5 h.
For heat-dissipating specimens, refer to 4.1.
Test chambel temperature Between 0,2 K/min and 2 K/min.
change rate
State of operation Oor1or22
2 When testing) to degrees of severity 04 to 09, state of operation 2 should be justified in the relevant specification.
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Figure 1 — Cycling curve for conditioning method 14 (slow temperature change)
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4.3.3 Conditioning method 15: Rapid temperature change (temperature shock)

See Table 6 and Figure 2.

Table 6 — Degrees of severity for conditioning method 15: Temperature shock

-2:2002(E)

Number of cycles

Degree of severity 01 02 03 04 05
0. b2 20+ 2 40+ 2 55+ 2 70+ 2 70+2
Test chamber temperature C
t1 —10+2 —25+2 —404+2 —5542 —65+2
Temperature difference K 30 65 95 125 135
5

Dwell time]at ¢, and t»

Until specimen has reached a temperature at least within 3 K of the|test chamber

temperature but not less than 2,5 h.
For heat-dissipating specimens, refer to 4.1.

Time allowed for temperature change rate

Max. 20 s for equipment of up to 10 kg; beyond 10 kg as short as pd

ssible but not

more than 10 min. The time actually taken shouldybe- documented in the test

Temperature, 2C
o
-______.-—'P""

report.
State of operation Oor1lor22
a State of pperation 2 should be justified in the relevant specification.
1
| |
| |
| |
| |
| |
| |
| |
| |
2 | |
N — |
ll ?]( Duration, h
I
|

hE
Key
1 Dwell time
2 Ambient atmospheric conditions

Figure 2 — Cycling curve for conditioning method 15 (temperature shock)
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4.3.4 Conditioning method 16: Damp heat, cyclic

See Table 7.
Table 7 — Degrees of severity for conditioning method 16: Damp heat, cyclic
Degree of severity 01 | 2@ | o3 04> | os o | o7
Cycling climatic 23°C £ 2°Cand80%to 85 %r.h. 23°cE2°C 23°c+L2°C
conditions o o o o
40 C:t_2 C_and90 A)_to95/or.h. 55°C + 2 °C 70°C 4+ 2°C
including bedewing
Number of cycles [ ! 10 ! 20 5 ! 10 [ ! 10
State of opergition Oor1or2° Oor1l
& Refer to Figlire 3 for procedure.
b Refer to Figlire 4 for procedure and for relative humidity.
¢ State of opefation 2 from the 15" to 19t hour of one cycle only.
The cycling purve for degrees of severity 01 to 03 is shown in Figure 3; curves for degrees of severity 04 to 07 are
shown in Fidure 4.
9
o 40
2
©
: / N
g 30
o
|_
23 1 2
20
xR
- L
2 100
R
£ 5
: J
= 3 \\\
Jo)
X 80
y -
0 3 6 9 12 15 18 21 24
Duration, h

Key

1

2

3 80 to 85
4 Bedewing
5 90 to 95

Change to 40 °C = 2 °C temperature and 90 % to 95 % relative humidity
Change to 23 °C = 2 °C temperature and 80 % to 85 % relative humidity

Figure 3 — Cycling curve for conditioning method 16: Damp heat, cyclic (degrees of severity 01 to 03)
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