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TERMINATION AND SPLICING OF "SST" TUBING

(/195-868-002)

THIS PROCEDURE DESCRIBES GENERIC METHUDS FOR SHRINKING, SPLICING AND TERMINATING ZIPPERTUBING' S
"SST" SHIELDED SHRINK TUBING.  THE METHODS DESCRIBED ARE OF TYPICAL INSTALLATIDONS ANOD MAY OR

MAY NOT APPLY TO CUSTOMER SPECTFIC INSTALLATION RECNUIREMENTS.  IN-HOUSE ENGINEERING REQUIREMENTS
SHOULD ALWAYS BE CONSULTED PRIOR TO MAKING ANY INSTALLATION. ALL PROCEDURES DESCRIBED HEREIN

HAVE BEEN FOUND TO PROVIDE GOOD MECHANICAL AND ELECTRICAL PERFORMANCE, HOWEVER THE ZIPPERTUBING
COMPANY DUES NOT ENDORSE ONE METHOD OVER ANOTHER.

(1) SIZING & SHRINKING

A) STANUARD “SST” TUBING HAS A 201 SHRINK RATIO. ALWAYS SELECT THE LARGEST TUBING SIZE THAT WHEN
FULLY SHRUNK WILL YIELD AN INSIDE DIAMETER ENUAL TO OR SLIGHTLY SMALLER THAN THE CABLE OUTSIDE
ODIAMETER. AN EXAMPLE WOULD BE TO SELECT "SST-20" (374" EXPANOED T.D.) TUBING TO COVER A 7/18"

OUTSIDE DIAMETER CABLE. THIS TUBING WILL CREATE A SNUG FIT SINCE THE TUBING WOULD RECDVER TO
378" 1.0, IF NOT RESTRICTED. THIS METHOO WILL YIELD THE MAXIMUM TUBING WALL THICKNESS.

B) WHEN INSTALLING "SST” TUBING ALWAYS USE A TUBING REFLECTOR ON THE HEAT GUN NOZZEL!D  IF A
REFLECTOR IS NOT USED, THE TUBING RECOVERY WILL BE NON-UNIFORM.  THE RESLLT IS AN INSULATION
JACKET WITH THIN SPOTS!  SEE THE SKETCHES BELOW FOR EXAMPLES OF CONDITIONS CAUSED BY INCORRECT
SIZING AND INSTALLATION.

C) "SST" HAS A SHRINK TEMPERATURE OF 80 C. [SE OF EXCESSIVE HEAT CAN DAMAGE BOTH THE TUBING AND
SHIELD INSIDE. DO NOT HEAT SDAK THE TUBING IN AN ATTEMPT TO REMOVE MINDR WRINKLES. THE EMI
SHIELDING MATERTAL INSTIDE THE TUBING DOES NOT SHRINK. TT WILL WRINKLE UP AS THE TUBE DIAMETER
DECREASES . MINOR RIDGES AND WRINKLES IN THE JACKET ARE NOURMAL ON FINISHED ASSEMBLIES.

JACKET JACKET

CORRECT INCORRECT W/ REFLECTOR W/0 REFLECTOR

TUBING SIZING HEAT SHRINKING
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(2) GROUNDING AND TERMINATION

A) WRAPPED DRAIN WIRE

A GROUND LEAD CAN BE ADDED BY SIMPLY WRAPPING A PIECE UF BARE CONDUCTUR WIRE OR A WOVEN
BRAID ARDUUND THE PRIMARY WIRE BUNDLE PRIUR TO INSTALLING THE “SST” TUBING OVER THE CABLE.
THE GROUND LEAD SHOULD BE HELTCALLY WOUND FOUR OR FIVE REVOLUTIONS AROUND THE OUTSIOE

OF THE PRIMARY WIRES. THE HELICAL WINDING INSURES THAT THE BARE LEAD WILL ALWAYS BE IN
CONTACT WITH THE SHIELD DUE TO THE COMPRESSIVE CONTACT OF THE SHRINK TUBING.  THIS

WINDING WILL ALSO CREATE ENOUGH FRICTION TO KEEP THE LEAD FROM PULLING OUT IF TUGGED ON.

] 4 //SST//
TUBING

B) BONDED GRUUND LEADS

THIS METHOD INVOLVES ATTACHING A PIECE OF WIRE OR A WOVEN BRAID STRAP DIRECTLY TO THE
END OF THE SHIELD CLOTH PRIOR TO INSTALLATION, USING SOLDER DR CONBUCTIVE EPDXY BUNDING
TECHNTRUES.

1) A BARED GRUUND LEAD END CAN BE BONDED TU THE SHIELD FABRIC USING SILVER OR NICKEL
LOADED EPOXY. A MINIMAL AMOUNT OF EPOXY SHOULD BE USED SO AS NOT TO CREATE A SEVERE
BUMP WHICH WOULD BE VISIBLE ONCE THE TUBING HAS BEEN SHRUNK OR CREATE A POSSIBLE
ABRASTON PUINT ON THE PRIMARY WIRES BELOW. THE ADDITION OF A TAPE WRAPPED INSULATION
APPLIED OVER THE PRIMARY WIRES DIRECTLY BELOW THE BOND MAY BE DESIRABLE TO INSURE
THAT NO ABRAISION OCCURES WHICH COULD LEAD TO A SHORT CIRCUIT CONDITION,  FOLLOW
THE EPOXY MANUFACTURE"S INSTRUCTIONS FOR MIXING AND APPLYING.

2) A BARED GROUND LEAD END CAN BE SOLDERED TO THE SHIELD FABRIC USING 63/37 TIN-LEAD
R 58/42 BISMUTH-TIN SOLDER. BECAUSE THE SHIELDS NICKEL PLATING FORMS A TOUGH
DXIDE LAYER, A TYPE "RA” FLUX MUST BE USED. A TEMPERATLRE CONTROLLED SOLDERING IRON
SET AT 20-40 DEGREES C ABDVE THE MELT TEMPERATURE DF THE SOLDER (183C, 63/37 AND
1380, 58/42) WILL PROVIDE THE BEST RESULTS. A THIN HEAT BARRIER MUST BE PLACED BETWEEN
THE SHIELD CLOTH AND THE SHRINK TUBING TD INSLRE THAT THE TUBING DDES NOT RECOVER
DURING THE SOLDERING PROCESS. MINIMIZE THE
HEAT DWELL TIME ON THE SHIELD CLOTH TO AVOID
DAMAGING THE PLATED FABRIC. SOLVENT CLEAN e L 00 o
THE SOLDER JOINT OF FLUX RESIDUE. THE
ADDITION OF A TAPE WRAPPED INSULATION (©ai=ai
MAY BE DESIRABLE TO PROTECT THE PRIMARY
WIRES FROM ABRAISON DUE TO THE SOLDER JOINT. Ao

TUBING
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(3) CONNECTOR TERMINATION

THERE ARE TOD MANY CONNECTOR AND BACKSHELL HARDWARE VARIATIONS TO GIVE SPECIFIC DETAILS
AS TO EXACTLY HOW THE “SST" SHIELD SHOULD BE TERMINATED. THE FOLLOWING IS A GENERAL
DESCRIPTION OF HOW THE SHIELD MIGHT BE TERMINATED GIVEN THE PROPER HARDWARE SI/ZE.  SINCE
"SSTY HAS A SHRINK TUBING OUTER JACKET IT ALLOWS THE INSTALLER THE OPTION OF SELECTIVELY
SHRINKING THE MATERIAL TU CREATE A BOUT AREA NEAR THE CONNECTOR WHICH IS NOT HEAT SHRUNK.
IN EXAMPLE #1 THE UN-RECOVERED TUBING WILL NOT BE SUBJECTED TO HEATING SO IT IS POSSIBLE
T0 TRIM THE POLYOLEFIN SHRINK TUBING AWAY, EXPUSING THE CONDUCTIVE CLOTH. ONCE THE CLOTH
IS EXPOUSED IT CAN BE PLACED INTO STANDARD SHIELDED CONNECTOR COMPRESSION HARDWARE DR FOLDED
BACK ONTO ITSELF TO MAKE CONTACT WITH SADOLE CLAMP HARDWARE (EXAMPLE #2). IN EXAMPLE #3,
THE CONNECTOR IS QUITE SMALL, THE "SST" TUBING CAN BE SLIDE UP AND DVER THE BACK OF THE
CONNECTOR AND SHRUNK DOWN TO MAKE DIRECT CONTACT WITH THE CONNECTOR SHELL.

NOTE
"SST" TUBING IS AVATLABLE WITH SHRINK RATIOS OF 3:1 & 4:1 ON A SPECTAL URDER BASIS.
CONTACT ZT ENGINEERING FUR PART NUMBERS AND /T SALES FOR PRICING.

CAUTION:

WHEN CUTTING HEAT SHRINKABLE TUBING AVUID NICKS AND JAGGED EDGES THAT MAY CAUSE SPLITTING.
THE SHIELD CLOTH SHOULD BE CUT USING A "HOT KNIFE"™ TO MINIMIZE FRAYED ENDS.

EXAMPLE #1
(SHIELDED CONNECTOR)

CONNECTOR
COMPRESSION RING
— - / “SST" (RECOVERED)
= — 7
"SST" JACKET  (UNRECOVERED)
"SST” EXPOSED SHIELD
EXAMPLE #2
( SADDLE CLAMP BACKSHELL ) EXAMPLE #3
( SMALL CONNECTOR)
CONNECTOR (REFER TO “NOTE” ABOVE)
SADOLE CLAMP N
——= QY/ "SST (RECOVERED) e SST” ( RECOVERED)
| —/—— |
=== ’ : y
| —/— |
S — |
— | == 'SST" EXPOSED SHIELD E "SST” JACKET, RECOVERED
FOLDOED BACK - \ (W/ OR W/0 CONDUCTIVE ADHESIVE)
TIE STRAP
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@ SHIELD SPLICING

ALTHOUGH THE SPLICING OF ANY SHIELD IS UNDESIRABLE, REAL WORLD SITUATIONS COMMONLY FORCE
THE INSTALLER TO CREATE ONE. THE CRITICAL FACTURS WHEN CREATING A SPLICE ARE TO:

*  INSURE GUDD ELECTRICAL CONTACT BETWEEN THE TWO SHIELDS,
*  PROVIDE A GUOO MECHANICAL JOINT SO THAT THE SPLICE DUES NOT SHIFT IN OPERATION;
*  PRUOTECT THE JOINT FROM ENVIROMENTAL DEGREDATION.

A COMMERCIAL SPLICE

THE FOLLOWING METHOD IS CONSIDERED A “MEDIUM" PERFORMANCE SPLICE THAT COULD
BE USED WHERE THE ENVIRONMENTAL AND MECHANICAL RENUIREMENTS ARE NUT SEVERE.

STEP 1 REMOVE 1.0 INCHES OF THE “SST" JACKET, EXPOSING THE SHIELD. INSURE THAT THERE
ARE NU NICKS OR JAGGED EDGES ON THE TRIMMED ENO OF THE JACKET THAT MIGHT CAUSE

SPLITTING UPON RECOVERY.  SHRINK THE TUBING IN PLACE, BEGINNING AT THE END
OPPUSITE THE SPLICE AREA.

i

WIRES

1" SST//

(SHIELD)

STEP 2. WRAP THE EXPUSED SHIELD USING AN ELECTRICALLY CONDUCTIVE DUUBLE-BACKED TAPE
SUCH AS SM #8703 UR ENUIVALENT .

STEP 3. SLIDE THE MATING TUBING APPROXIMATLY [.0 INCHES BEYOUND THE EXPOSED SHIELD AND
SHRINK IN PLACE. WRAP THE SPLICE AREA USING ZIPPERTUBING'S POLYURETHANE
"LT-TAPE" /T P/N: ZT01-03-001-WIDTH)  (NOTE: PLASTIC CABLE TIES CAN BE ADDED

T0 PROUVIDE ADDITIONAL MECHANICAL STRENGTH IF NECESSARY).

" SSTH

CONDUCTIVE TAPE

"/T-TAPE"

(7T01-03-001 %) CABLE TIE (DPTIONAL)
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B. MILITARY SPLICE

THE FOLLOWING METHOD IS CONSIDERED A "HI-PERFURMANCE" SPLICE THAT SHOULD
BE USED WHERE THE ENVIRONMENTAL AND MECHANICAL PERFORMANCE IS CRITICAL.
THIS TYPE DF SPLICE IS TYPICAL OF THOSE REWUIRED TO PEFURM IN A MILITARY
ENVIRONMENT |

STEP 1. REMOVE 1.0 INCHES OF THE "SST" JACKET, EXPUSING THE SHIELD. INSURE THAT THERE
ARE NU NICKS OR JAGGED EDGES ON THE TRIMMED ENO OF THE JACKET THAT MIGHT CAUSE
SPLITTING UPON RECOVERY.  SHRINK THE TUBING IN PLACE, BEGINNING AT THE END
UPPOSTITE THE SPLICE AREA.

STEP 2. LIGHTLY ABRADUE AND SOLVENT CLEAN APPROXIMATELY 1.0 INCHES DF THE “SST" JACKET
ADJACENT TO THE EXPUSED SHIELD.

S s S SSSSs
ANNE S S ST
S S S S S S ] ———
//////////;/ WIRES
SIS s

( ABRADE ) (SHIELD)

STEP 3. REMOVE OR FOLD IN ON ITSELF APPROXIMATELY 1.0 INCHES UF SHIELD FROM THE MATING
PIECE OF "SST” TUBING. ABRADE THE INSIDE JACKET OF THE MATING TUBE.

STEP 4. CUAT THE SHIELD AREA CIRCUMFERENCE OF THE PRE-SHRUNK TUBING WITH A SILVER DR
NICKEL LUADED EPOXY ADHESIVE. COAT THE ABRADED JACKET AREA WITH A
MIL-A-4B6864 UR EQUIVALENT 2 PART EPUXY ADHESIVE.

s
"SST oo
07

NON-CONDUCTIVE EPDXY CONDUCTIVE EPDXY

STEP 5. SLIDE THE MATING TUBING DVER THE HARNESS AND ALIGN DVER THE ADHESIVE. SHRINK THE
TUBING IN PLACE MAKING SURE THE PIECES ALIGN OVER THE SPLICE AREA.  WIPE ANY
EXCESS ADHESIVE FROM THE TUBING BEFURE IT CURES. ALLOW SPLICE TO CURE PER THE
ADHESTVE MANUFACTURES INSTRUCTIONS .
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(5) CABLE BREAKOUTS

THE SIMPLIST METHOD FOR MAKING A SHIELDED BREAKDUT WITH “SST” IS AS FOLLOWS.

USING ZIPPERTUBING'S SHIELDED Z-CLOTH TAPE (P/N: /183-03-003-CWIDTH), TAPE WRAP
THE INDIVIDUAL BRANCHES OF THE BREAKOUT USING A 507 OVERLAP TECHNIGOUE. YOU MAY
START THE WRAPPING AT ANY LOCATION AS LONG AS ALL THE BRANCH LEGS ARE COVERED AND
THE TAPE OVERLAPS EACH LEG SO THEY ARE TIED TOUGETHER ELECTRICALLY. THE TAPE WRAP
SHOULD EXTEND DOWN EACH BRANCH 3.0 TO 6.0 INCHES CINCREASE THIS DISTANCE AS CABLE
OIAMETER INCREASES).  SIZE THE TAPE WIDTH RELATIVE TO THE CABLE DIAMETER. A NARRDW
TAPE WIDTH WORKS BEST FOUR SMALL OIAMETER CABLES. AS THE CABLE DIAMETER INCREASES
YOU CAN INCREASE THE TAPE WIDTH. PROPER TAPE WIDTH WILL MINIMIZE THE AMOUNT OF
WRINKLES CREATED WHILE HELICALLY WINDING THE TAPE AROUND THE BUNOLE.

BEGIN A 507
OVERLAPPING
TAPE WRAP

FINISHED
WRAPPED
BREAKDUT
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INSTALL THE “SST" TUBING PIECES OVER THE TAPE WRAPPED AREA AND SHRINK IN PLACE AS
ODEPICTED IN ONE OF THE TWO FIGURE BELDW.

OPTION #1:
"SST TUBING
PIECES BUTTED
AT BREAKDUT

OPTION #2:
SHRUNK BRANCHES
UNDER MAIN BRANCH, —  —=p - - - - =
MAIN BRANCH OVERLAP
THEN SHRUNK
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PROTECT THE EXPOSED SHIELOD IN THE BREAKDUT AREA FROM ENVIRUNMENTAL EXPUSLRE

FOLLOWING ONE OF THE TWO OPTIONS SHOWN BELOW.

OPTION #1:

USE ZIPPERTUBING' S POLYURETHANE TAPE
(/T01-03-001-WIDTH) TO SEAL THE EXPUSED
SHIELUING IN THE CROTCH AREA.  INSTALL
CABLE TIES OR STRING TIES TO ELIMINATE ANY
SHIFTING OF THE FINISHED ASSEMBLY

OPTION #2:
APPLY SEVERAL HELICAL WINDS OF "/-BLOCK"
HOT MELT ADHESIVE (/ZT02-03-002-+) ARDUND

THE TwWD SMALL LEGS AND SHRINK THE MAIN BRANCH
TUBING OVER THE TOP.  ENSURE THAT THE HOUT MELT
ADHESTVE FLOWS AND FILLS ALL VOIOS. AN OPTION
WOULD BE TO APPLY A RTV SEALANT TO SEAL
THE JOINT. INSTALL CABLE DR STRING TIES
T0 SECURE MAIN BRANCH TUBING TO LEGS.
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[——

MECHANICAL TIES
(3 PLACES)

POLYURETHANE
TAPE WRAP

MECHANICAL TIE

HOT MELT ADHESIVE
OR RTV SEALANT




