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Abstract: An eclectromagnetic shielding doorset must satisfy requirements associated with both mechanical
strength/durability and electromagnetic shielding. Among the primary components of the doorset, a finger strip—a leaf-
type spring normally made of beryllium copper—is a core part to shield electromagnetic waves as well as to endure
repetitive dry sliding friction. This study presented a reliability demonstration test method for the doorset system and,
by a simple and simultaneous implementation, of the replacement interval of the finger strip. A rigorous evaluation for
the qualification of maintenance or replacement interval is included in the reliability demonstration test of any series
system that holds critical maintenance sub-units.
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Fig. 1 Electromagnetic shielding doorset
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Table 2 Quality function deployment (stage I)

C Door Door | Finger Hi Handl Locker
Components | Failure mode |Failure mechanism |Failure cause omponents frame | leaf | Strip inge Handie | ler
Failure
Door frame |Misalignment |Deformation Overload Req. D. | D. |D.|F.|D.|F.| D w.
Door leaf Misalignment | Deformation Overload Sttpctural o | o o a
stiffness
Misalignment |Deformation Over friction Sl;ielding © 10 |0|a@® ©
Finger Strip : roper PY ® 0o el el O A
Contamination |Friction Cyclic load open/close
— Deformation Overload Low roise LAL AL AR/
Misalignment d Contamination © ©
Hinge and wear -
g O - Cyclic load Lifetime A A O @ @O A A
Contamination |Friction Criticality
Overload Score 14 | 14 |18 ]17|17|16| 7 7
Handle |Malfunction |Deformation verloa p :
Y Note- Ohigh(5), ®@medium(3), alow(1)
Locker |Malfunction |Roller wear Cyclic load Abbreviation- D.: deformation, F.: friction, W.: wear

System faliure
opening/closing

Shielding failure

deformation

Frame/leaf Handle
mismatch failure

Incorrect force .
failure

Excessive
friction

A

©

OO
@ : Frame deformation @ : Surface degradation @ : Hinge friction

: Leaf deformation @ : Hinge wear @ : Fatigue failure

@ : Hinge deformation @ : Handle deformation @ : Roller wear

Fig. 3 Fault tree analysis
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Table 3 Selected test items
Ref. standard

Classification |No. Test name

1 | Gap deviation UFGS-13 27
) Electromagnetic |IEEE-299, MIL -
shielding STD-188-125
KS F 2237, KS F
3 | Open-close force 3109
Performance | 4 | Static loading UFGS-13 27

KS F 2631, KS F
3109, UFGS-13 27
KS F 2630, KS F

5 | Vertical loading

6 | Torsion 3109
7 | Handle UFGS-13 27
8 KS F 2236, KS F
Impact 3109
9 Vibration MIL-STD-810G
) (transportation)
Environment 1o | Low temperature |MIL-STD-810G
al (storage)
1 High temperature |MIL-STD-810G
(storage)
Humidity MIL-STD-810G
12
(storage)
Life 13 | Life UFGS-13 27
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Table 4 Quality function deployment (stage II)

C Test item no.
omponent s T3 T4 s [6 7] 89 [10]11]12]13
Door frame |14 |©O|©O | @O | A | A A A A|A A
Door leaf 14 |©|0| @ | @|O|O © A A A A
Finger |I8 @O |@® 0 A A A0
Strip (17 | A © A0 0 00 O
. 17 @ O|A| @O O AlA A A A
Hinge
16 | A A ©|0 A0 0 0 O
Handle |7 A A O A A A
Locker 1, g o A0 0000
roller
Effectiveness 299 | 308 | 256 | 163 | 256 | 256 | 35 | 162 [ 159 | 190 | 190 | 190 | 300
Score & Rank |3 |1 |4 |10|4 |4 |13[11|12|7 |7 /7|2

Note- ©high(5), ®@medium(3), alow(1)
External Internal
space space
Signal Spectrum
generator analyzer
|:|_f Amplifier
Transmission Receiving
antenna antenna
U Doorset
(a) Test apparatus schematic
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Fig. 4 Electromagnetic shielding test
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Fig. 5 Mechanical test items of doorset
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