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1. Scope

This test report summarizes the results of Turboflex M single wall copper wire original qualification.
Nickel-coated copper wire was tested to meet requirements outlined by NEMA HP6 (200°C rating with
silver-coated copper values) and Glenair QTP-1455.

2. Reference Documents

2.1

Military and Industry Specifications:

ANSI/NEMA HP 6-2021 Electrical and Electronic Silicone and Silicone Braided Insulated, Hook-

MIL-STD-2223
FED-STD-228
MIL-DTL-24643

SAE AS4373
SAE AS29606

ASTM D3032
ASTM G21

DEFENCE 02-711

DEFENCE 02-713

IEC 60754-1

UL 2556

Glenair QTP-1455

Up Wire, Types S (600V), ZHS (600V), SS (1000V), ZHSS (1000V), SSB
Braided (I000V) and ZHSSB Braided (1000V)

Military Standard: Test Methods for Insulated Electrical Wire
Federal Standard: Test Methods for Cables and Wire, Insulated
Detail Specification: Cables, Electrical, Low Smoke, Halogen-Free, for
Shipboard Use, General Specification for

Test Methods for Insulated Electrical Wire

Wire, Electrical, Stranded, Uninsulated Copper, Copper Alloy, or
Aluminum, or Thermocouple Extension, General Specification for
Standard Test Methods for Hookup Wire Insulation

Standard Practice for Determining Resistance of Synthetic Polymeric
Materials to Fungi

Determination of the Smoke Index of the Products of Combustion
from Small Specimens of Materials

Determination of the Toxicity Index of the Products of Combustion
from Small Specimens of Materials

Test on Gases Evolved During Combustion of Materials from Cables —
Part 1: Determination of the Halogen Acid Gas Content

Standard for Safety: Wire and Cable Test Methods

TurboFlex M Qualification Test Plan
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2.2 Glenair Drawing:

967-600

REVISIONS
PART NUMBER DEVELOPMENT REV. DESCRIPTION DATE | APPROVED
7 |PRELIMINARY 01731725 LKJ
967 - 600 - 28 SCA - 016 - 0
PRODLCT SERIES ————
TABLE 1: CONDUCTOR SIZE COOE
BASIC N0 (CONDUCTOR SIZE AVAILABILITY DEPENDS ON JACKET THICKNESS AND MATERIAL SELECTION)
CONDUCTOR SIZE CONOUCTOR JACKET THICKNESS ¢ INCHES)
(SEE TABLES 1-6 FOR AVAILABILITY) SIZE (AG) o6 o ) o ) 5 =
CONOUCTOR MATERIAL 28 AVAILABLE NA NA NA NA NA NA
NCA = NICKEL COATED HIGH STRENGTH COPPER ALLOY % AVAILABLE | N/A ) VA WA WA )
g e ey A ) AVAILABLE | AVAILABLE | AVAILABLE | N/A A WA A
SCC = SILVER COATED ANNEALED COPPER 2 AVAILABLE | AVAILABLE | AVAILABLE | N/A WA WA WA
TCC = TIN COATED ANNEALED COPPER 20 AVAILABLE | AVAILABLE | AVAILABLE | N/A A NA A
OURALECTRIC JACKET THICKNESS ( IN INCHES) 18 AVAILABLE AVAILABLE | AVAILABLE | N/A N/A NA NA
016 = .016 16 AVAILABLE AVAILABLE | AVAILABLE | N/A NA NA NA
o Rl 14 AVAILABLE | AVAILABLE | AVAILABLE | AVAILABLE | N/A NA WA
047 - 047 12 AVAILABLE | AVAILABLE | AVAILABLE | AVAILABLE | N/A NA NA
062 = .062 10 AVAILABLE AVAILABLE | AVAILABLE | AVAILABLE | AVAILABLE | N/A NA
= 8 AVAILABLE | AVAILABLE | AVAILABLE | AVAILABLE | AVAILABLE | WA WA
6 NA AVAILABLE | AVAILABLE | AVAILABLE | AVAILABLE | N/A NA

DURALECTRIC JACKET COLOR OPTION 4 WA AVAILABLE | AVAILABLE | AVAILABLE | AVAILABLE | AVAILABLE | AVAILABLE
P 2 WA AVAILABLE | AVAILABLE | AVAILABLE | AVAILABLE | AVAILABLE | AVAILABLE
2 = RED WIRE LAYOUT ] NA AVAILABLE | AVAILABLE | AVAILABLE | AVAILABLE | AVAILABLE | AVAILABLE
e %’%‘S 0 WA AVAILABLE | AVAILABLE | AVAILABLE | AVAILABLE | AVAILABLE | AVAILABLE
S - KELLY GREEN 00 WA ) AVAILABLE | AVAILABLE | AVAILABLE | AVAILABLE | AVAILABLE
6z BUE 9 B (IOKET) 000 WA WA WA AVAILABLE | AVAILABLE | AVAILABLE | AVAILABLE
8 = GRAY 0000 N/A NA N/A N/A AVAILABLE | AVAILABLE | AVAILABLE
9 = WHITE @ A (CONDUCTOR)
|. WIRE SHALL BE MARKED WITH "GLENAIR TURBOFLEX M

WIRE GAUGE, PART NUMBER, CAGE 06324".
2. CONDUCTORS ARE PER AS29606
3. CONSULT FACTORY FOR APPLICATIONS ABOVE 200°C, '"'fﬁ??‘ﬁ 5’.‘2:"?. L DRl el lﬁl ifé ggj}gg: GLENAIR, INC. o 19910

AND AVAILABLE THERMAL ENOURANCE TEST REPORTS. 15 001 0 BE DISCLOSEO. REPROOLCED on:usx::s ARE "‘, INCHES onr | LK) l02/16,2al 1211 AIR WAY e GLENDALE. CALIF. 91201

SOLICLT QUOTATIONS FROM COMPETITIVE ERANCES
4. BEND RADIUS (REFERENCE ONLY) IS 3X THE 0.0.. e DR s CLEE. g | FRACTIONS 2 118 _Qé@_ TURBOFLEX M
Jinos wiTey | of cECDULS XX TR SINGLE WALL COPPER WIRE
5. CONSULT FACTORY FOR ADDITIONAL COLORS. WS EEEN DEVELOPED AT GLEMAIR'S | e 4 o
CEEERING Evacoal] ) —Q@— 008 10T 40 “BKI 967 600 I ’,‘7"

6. MEETS OR EXCEEDS ALL TEST REQUIREMNTS OF S D IO 15 | 00 WOT SCALE THIS ORAVING |mmnx 31/ 06324 =

MIGB78/7, HIBETB/B, NEMA HPG TYPE ZHS AND ZHSS. | wion secinssmmeent o |oe oo — g - g;/?éfij SCALE N/A |WEIGHT N/A |SHEET 1 OF 7

Figure 1 — Glenair 967-600 TurboFlex M, Single Wall, Copper Wire
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3. Test Specimens

The parts numbers and descriptions of the Turboflex M parts tested are listed in Table I.

Table |

Part Number Description

Glenair Turboflex M Single Wall Copper Wire, 20 AWG Nickel-Coated High
Strength Copper Alloy Conductor, Duralectric Insulated, 600-Volt, 200°C
Glenair Turboflex M Single Wall Copper Wire, 16 AWG Nickel-Coated High
Strength Copper Alloy Conductor, Duralectric Insulated, 600-Volt, 200°C
Glenair Turboflex M Single Wall Copper Wire, 12 AWG Nickel-Coated
Copper Conductor, Duralectric Insulated, 1000-Volt, 200°C
Glenair Turboflex M Single Wall Copper Wire, 8 AWG Nickel-Coated
Copper Conductor, Duralectric Insulated, 1000-Volt, 200°C
Glenair Turboflex M Single Wall Copper Wire, 4 AWG Nickel-Coated
Copper Conductor, Duralectric Insulated, 1000-Volt, 200°C

967-600-20NCA-016-9

967-600-16NCA-032-9

967-600-12NCC-047-9

967-600-8NCC-062-9

967-600-4NCC-062-9

4. Test Conditions:

Unless stated otherwise, all tests were done at room temperature (75 + 5°F) and sea level
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5. Summary of Results
Group 1 Group 2 Group 3 Group 4 Group 5

967-600-20NCA-016-9

967-600-16NCA-032-9

967-600-12NCC-047-9

967-600-8NCC-062-9

967-600-4NCC-062-9

Tensile Strength/Elongation At Break

Test Reference

ASTM D3032-21a Section 16

Requirement
Reference

NEMA HP6

Requirement

700 psi min/125% min

Results 1301 psi/ 477% 1474 psi/ 478% 1297 psi/ 478% 1011 psi/ 477% 800 psi/ 498%
Pass/Fail Pass Pass Pass Pass Pass
Concentricity
Test Reference SAE AS4373 Rev F Method 101
oo
Requirement 70% min.
Results 92% 77% 90% 90% 99%
Pass/Fail Pass Pass Pass Pass Pass
Voltage Rating (Electrical Working Voltage - EWV)
Test Reference ASTM D3032-21a Section 8

Requirement

NEMA HP6 (ZHS) 600 V, min

NEMA HP6 (ZHSS) 1000 V, min

Reference
Results Lowest EWV (V): 733 Lowest EWV (V): 882 Lowest EWV (V): 1224 Lowest EWV (V): 1305 Lowest EWV (V): 1575
Pass/Fail Pass Pass Pass Pass Pass
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Dielectric Withstanding Voltage

Test Reference ASTM D3032-21a Section 8 (26 ft sample length) ASTM D3032-21a Section 8 (2 ft sample length)

Requirement

NEMA HP6 (ZHS) / Glenair
Reference

NEMA HP6 (ZHSS) / Glenair

2.2kV
DWV-AC: 2 mA Maximum
DWV-DC: 10 pA Maximum

3.0kV
DWV-AC: 2 mA Maximum
DWV-DC: 10 pA Maximum

Requirement

DWV-AC: 1.995 mA

DWV-AC: 1.932 mA

DWV-AC: 0.151 mA

DWV-AC: 0.208 mA

DWV-AC: 0.324 mA

Results DWV-DC: 0.200 pA DWV-DC: 0.155 pA DWV-DC: 0.250 A DWV-DC: 0.141 pA DWV-DC: 0.155 pA
Pass/Fail Pass Pass Pass Pass Pass
Insulation Resistance
Test Reference ASTM D3032-21a Section 6

o

Requirement 100 MQ/1000ft min
Results 1250 MQ/1000ft 709 MQ/1000ft 483 MQ/1000ft 731 MQ/1000ft 1086 MQ/1000ft
Pass/Fail Pass Pass Pass Pass Pass

Conductor Resistance

Test Reference

MIL-STD-2223 (2019) Method 5003

Requirement
Reference

SAE AS29606 - NCA/NCC

Requirement

Shall not exceed 11.4

Shall not exceed

Shall not exceed

Shall not exceed 0.694

Shall not exceed 0.275

/1000 feet 5.160/1000 feet 1.980/1000 feet /1000 feet /1000 feet
Results 10.3333 Q2/1000 feet 5.0356 (/1000 feet 1.7561 /1000 feet 0.6000 Q/1000 feet 0.2298 (/1000 feet
Pass/Fail Pass Pass Pass Pass Pass
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Shrinkage
Test Reference FED-STD-228A, Method 8231.1
Requirement NEMA HP6
Reference

Requirement The insulation shall not flare away from the conductor, open up over the bent portion called for in the test, nor shrink back more than 0.125

inches.
Results 0.0035inches 0.0020 inches 0.0080 inches 0.0018 inches 0.0055 inches
Pass/Fail Pass Pass Pass Pass Pass

Fungus Resistance

Test Reference MIL-DTL-24643 (ASTM G 21) / Modification - Each fungal strain tested individually
R;‘g?;‘:::e”t NEMA HP6 (ZHS & ZHSS)
Requirement 0
Results 0; No Growth of Aspergillus Brasiliensis, Talaromyces Pinophilus, Chaetomium globosum, Trichoderma Virens, or Aureobasidium pullulans
Pass/Fail Pass
Acid Gas
Test Reference IEC 60754-1
Requirement NEMA HP6 (ZHS & ZHSS)
Reference
Requirement 18%, max
Results 7.62%
Pass/Fail Pass
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Halogen Content

Test Reference MIL- DTL-24643
Requirement NEMA HP6 (ZHS & ZHSS)
Reference
Requirement 0.2%, max
Results <0.05%
Pass/Fail Pass
Test Reference MIL- DTL-24643 (Defence Standard 02-711)
Requirement NEMA HP6 (ZHS & ZHSS)
Reference
Requirement 35, max
Results 2.23
Pass/Fail Pass
Toxicity Index
Test Reference MIL- DTL-24643 (Defence Standard 02-713)
Requirement NEMA HP6 (ZHS & ZHSS)
Reference
Requirement 5, max
Results 0.1
Pass/Fail Pass
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6. Conclusion

Glenair’s Turboflex M (nickel-coated copper) wire meets all performance requirements of ANSI/NEMA
HP6-2021 (silver-coated copper wire) in 4-20 AWG range by similarity. 967-600-20NCA-XXX-X and 967-
600-16NCA-XXX-X meet ZHS requirements while 967-600-12NCC-XXX-X, 967-600-8NCC-XXX-X and 967-
600-4NCC-XXX-X meet ZHSS requirements.
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