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RELIABILITY PHYSICS

Goal

Deviw? A 2eacmion KinETies BASED rHoDF L OF

Tue PHOTOIECRQADA TION PROCE SS F x PERIENVCED

sy ENCAPSULANTS | MZIASURE ALL  IMPORTAN T

RATE ConsTaNTs  DEVELOP A ComPUTERIPED RR&dCTw;

MODE(  cavanic OF FPREDICTIon OF PHOTODEGRAMTIn ‘
RAi1e  AwD FAICURE TODES  ASSeCrATED WITH (F

oVER A TiRTY YEAR PERED, AND VALIDATE TRE

MoDEL

FY84-85 Objectives

Moot e n -

* EXTEND THE CoMPUTERIPFL DEGRADATI(ON
MODEL < PEVLWPED FoR  PoLYETH/LENE

——

o EVA AnND EvVA (A—??IR) !

EVALUATE TwE EFFECT OF STABILURERS o i

PToDEARADATION RATE

+  PROVIDE OGWIDEWINES Foi JSELECTION OF MoST

EFFEciive Ciasses o uv ““"SYABIL/?i-)\
’

»&

. IniTIATE FHE STudY OF THE EFFECT or '

TEMPERA TuRi  VARIATION ON Tre HoDE o

g;uGaNAL PAGE ‘1§’
» POOR QuALITY
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Accomplishments

® THE CeOMPUTERIRED PHOTODELRADATION mMoDEe
FoR  POLYETHYLENE IS SHowa TO CoRRECT L

PREDICT  FAILURE ( EMBRITTLEHENT) OF
ELvAX IS0 ON ouTDooOR Ex POLURE , AND Caoff Cimuely

EWAaX SO  oN OUTIOUR [y POSURE :

!  OuTDooR Eyxresurf Awd ACE(EROMETER TEST S
INDICATE  THAT  CROSS-LnKiNE  EVA DOES NOT

S:CN/Frwrc/ CHANGE /TS DEGRADATdn RA7&

o PARALLEL TESTS OW  STABIURED Pocrr 7~y Lac
AN Euva (A 7‘7/&) SHo) THAT THE EFFECT
THE  STABILIRER.  PACKACE /3 APPROMMATELY

EFQuivALENT  ON  BoT7H PoryrierRS — /¢ THE PS5 :
ropcl CanNv DE USE?P FoR A-9F18 QITH TN

CHANGE S, AND STARIIRER ConSUMPTION RATE IS A WeEFu—
DIAGNOSTIC MEASUL: FoR EARLY PHOTODECRADA Tron

@  CoMPUTERIZED HMODEL INDICATES TwAT PEROxIDSE , -
( HYDROPEROXIDE) DECOMPASERS  pnp QU ABsORBER : ,
ARE MOST EFFECTIVE STABILIZERS — BETTER Tiean, :
ANTIOXIDANTS 3

* EFFECT OF 7erircea TQ:E Cyclive 15 Rime itrie
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Eilementary Reactions in Polymer Photooxidation

and Corresponding Rates

Reaction Rate coustant

RO, ¢ R ——> ROOH + RO, o.1x10t

RO: * IIOz —> ROH + Ketoms + g)z 0.[!!02

RO, + ROH ——> ROOH + ..sibee + HOO 0.5x107"

HOO + RH ——> ‘IQOK ~ RO, 0.5x107

HOO + RO, —> ROOH * %0, 0.1x10°

R’Jz ® Ketocawm ——> ROOU * PerogyCO 0.5x107

RO, + RUOH —> ROOH + Ketows + OH osx10”

RO, * EMROH —> ROOH * Aldehyde + HOO 0.5x10”

RO, + Aldshyds —> ROOH + SMRCO 0.1x10°

OK + RNl —-> RO, + Water 0.3x10°

Keloos —> KET® 0.3x10™

SMKewoe —> KET® 0.ax10”

KET* —> SMRO, ¢ SMRCO 0.5x10°

SMRCO — SMRO, + CO 0.5 x10°

KET® — = Alkens + SMKewre 0.5x10°

KET* + 0 ~~> Kewas + 20, 0.1 x10*

KET®* + ROOF -—> Kewos ¢ RO + OH o.ax10’

KET® -—> Ketoos 0.1x 10"

0, — o, 0.6x10

80, + Almss —> ROOH 0.2 v10'

SMRO, + AH -~> SMROOH + RO, o.1x0?
RO0E —> REO ¢+ o e3xnt

MmO + RN —> nmoN 012108

BMRCO: * o‘ — EMROOD oixto!

BRCO0D + AE —> WRCOCOR + RO, 0.ax20t
SMROOOOR —D> mco’ * Ood ..lll."
1 ROOR ~—~ RO + OH 0.8:10"
;‘ M0 —> RGO, + Aldeiyde 0.1x10°
' mou—bm.om o.uu’
BROO, ¢ N8 —> Askd + RO, 0.1x10°

i 2, + 80, —> moom oaxn®

]
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RELIABILITY PHYSICS

Effect of Termination Rate on Product
Formation During Photooxidation
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RELIABILITY PHYSICS

Effect of Intensity on Product
Formation During Photooxidation
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RELIABILITY PHYSICS

Equivalent Solar Exposure (Summer Days) vs
Actual Accelerated Ager Exposure Time
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Key Finding

T HE COMPITERIZED MOLSL A0, TS
THAT A CoMRBINAT7m oF A vy

ARSoR Gt Ao A HINOERED AmMIVE

A1t SIHRILILER (HAL:) £ TE

MOLT E£FFECTIVE Crabt2ER Sysidm
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