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ABSTRACT KEYWORD

Purpose: Cable glands are curently experiencing problems of low-cost products and quality deterioration due ﬂl?l_% e
to the limitation of cost reduction. This acts as the most vulnerable element of the cable gland in the event of a fire, %ﬁ?fﬁ ‘_% g
and the fire spreads through the cable, causing a fatal disaster. In adition, policies are being continuously ses
strengthened to prevent the spread of fire and to prepare measures to strengthen safety, and countermeasures are  Cable Grand
urgently neded. Method: For this study, the existing cable gland and two developed products with reinforced fire ~ Expanding Sleeve
resistance were installed on a mineral wool panel with a size of 2,480mm x 2,420mm. Fire resistance performance ~ Fire Resistance
was confirmed by applying the test method of 2010 FTP CODE. In addition, performance evaluation was
conducted on five items, such as IP test, flame retardancy, non-toxicity, mechanical strength test, and A CCEPTANCE INFO
environmental test, which are basically required for field application. Result: This paper, six types of performance  p.ccived Apr. 5,2023
evaluation were analyzed and presented for a cable gland with fire-resistance combined with an expandable  Final revision received Apr. 21, 2023
sleeve developed with domestic technology. Accepted Apr. 26, 2023
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Fig. 1. Confirmation of specimen

Table 1. Test item of Cable Grand

Test Item Test Standard
Fire Test - FTP code 2010 : 841°C/30min
IP Test - KS C IEC 60529:2017

Flame Retardant - Bunching Test :
- CIC : 5% O[st
- 100kg, 10mm, 100,0002]

- IEC600682-1,2 : - 40°C~100°C

Category A

Halogen Free

Strength Test

Environment Test
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Fig. 2. Working process effect analysis
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Fig. 3. Cable Grand structure
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Table 2. Surface temperature and results of specimens

Top(°C) Bottom(°C) Results
- Not Not Drop out and
Existing product measurable | measurable flame
Development product 1 61.7 54.6 Non-flame
Development product 2 34.8 42.6 Non-flame
Development product 3 39.1 37.9 Non-flame

Fig. 9. Secondary Test before and after

Table 3. Fireproof test results of Cable Grand

Categorize Performance criterion Results
Not passed
Gap gauge not passed through hrough
Integrity . .
- Cotton wool pad no ignition No ignition
No flaming No flaming
. Unexposed face max. temp. o
Insulation less than 240.1°C 93.4°C
Not passed
Gap gauge not passed through through
Integrity e L
o Cotton wool pad no ignition No ignition
No flaming No flaming
. Unexposed face max. temp. o
Insulation less than 239 6°C 204.6°C
Not passed
Gap gauge not passed through hrough
Integrity . .
- Cotton wool pad no ignition No ignition
No flaming No flaming
. Unexposed face max. temp. o
Insulation less than 240.6°C 107.8°C
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Fig. 15. Test result and specimen confirmation
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Table 4. Halogen free test results
Spencimens Unit Tet ltem

Cl Br
H1-1 Development product mg/kg 69 N.D.
H1-2 Development product mg/kg 27 N.D.
12-2 Company A mg/kg 72 N.D. Fig. 18. Test result confirmation
G2-3 Company B mg/kg 57 N.D.
K2-4 Company C mgkg | 144 N.D. Chamber
R2-5 Company D mg/kg 50 N.D. — sPelmomm —
H2-1 Development product mg/kg 51 N.D.
H2-1 Development product mg/kg 52 N.D.  — -

Plug body Fig. 19. Specimen installation

Plug body
\

Reinforcement —

Expand Sleeve
Cable -
Free Space

Cable ~

Fig. 17. Specimen installation and confirmation
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Fig. 20. Test result(10mm)

Fig. 21. Test result(50mm)

Table 5. Test results of Cable Grand

Test Item Test Standard Results
Fire Test - FTP code 2010 : 841°C/30min | Conformity
IP Test - KS C IEC 60529:2017 Conformity
Flame Retardant - Bunching Test : Category A Conformity
Halogen Free - CIC : 5% O[3t Conformity
Strength Test - 100kg, 10mm, 100,000%] Conformity
Environmental Test | - IEC600682-1,2 : - 40°C/100°C | Conformity
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