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ATLAS Barrel and Forward Module Structural Epoxy Specification

M.Gibson
F.S.Morris

RAL, Didcot, Oxon 0X11 0QX, UK

Abstract

This document aims to specify the storage, handling, mixing and safety aspects of the
approved ATLAS structural epoxy to be used in the construction of barrel and forward

modules. The 2 part, room temperature curing epoxy (AW106/HV953U), has Boron
Nitride (BN) additive to increase the thermal conductivity.



Materials.

Table 1 lists the basic constituents and the manufacturers of the loaded room

temperature cure epoxy that has been agreed asthe ATLAS standard for barrel and
forward module construction. Table 2 lists the world suppliers for the boron nitride.
Table 3 lists some of the Ciba-Geigy world offices who will supply the name of

your local supplier.

TABLE 1
use Item description manufacturer
AW106/HV 953U
structural epoxy 2K g pack part number Ciba-Geigy
2011
filler boron nitride Advanced Ceramics
grade PT140S
TABLE 2
boron nitride
European office US Headquarters UK office
Advanced Ceramics Advanced Ceramics Advanced Ceramics
54 Route de Clementy PO box 94924 Unit 3
CH -1260 Nyon Clevland Vale Business Park
Switzerland Ohio Cow Bridge
USA Glamorgan
44101-4924 CF71 7PF

Phone (41) 22 361 50 08

Phone (1) 703 426 0320

Phone (44) 1446 773826

Fax (41) 22 36150 43 Fax (44) 1446 773932

TABLE 3

Arddite

Audrdia Germany Japan Spain

Ciba-Geigy Austrdlia | Ciba-Geigy Gmbh Ciba-Geigy Japan Ltd | Ciba-Geigy Sa

Ltd Postfach 1160/1180 66-10 Miyuki-cho Apartado 744

po box 332 D-79662 Wehr/Baden | Takarazuka-city 665 E-08080 Barcelona

Au-Thomastown Vic
3074

phone (61) 3 282 0600

phone (49) 7762 820

phone(81) 797742439

Phone (34) 3404 030C

Fax (61) 32820729 | fax  (49) 7762 3727 | Fax (81) 797742557 | Fax (34) 3404 0301
UK USA

Ciba-Polymers Ciba-Geigy Corporation

Duxford Formulated Systems

Cambridge Group

CB240QA 4917 Dawn Ave

East Lancing Mi48823

phone (44) 1223
83211

Phone (1) 517 3515900




Preparation.

Fig 1 shows atypical mixing station, with P3 filtersto limit dust, covered
weighing station to protect the operative against splashes and extraction system to
remove vapour. The resin, hardener and filler are mixed by weight in the following
ratios.

Resin Hardener Filler
38.5% 30.75 % 30.75 %
2.5gm 20gm 20gm

Mixing.

Pour the required weight of resin and hardner into asmall tall container and add the
boron nitride. Mix by hand for about 2 minutes. At present thereis no indication that it
IS necessary to evacuate the mixture to remove any dissolved air. The mix has a pot life
of about 1 hour.

Storage.

The boron nitride is supplied by the manufacturer in sealed containers. The user
should decant it into smaller, daily use containers and store in adry atmosphere
(e.g. inaseaed container with silicagel providing an atmsphere of approximately
23% RH @ 21deg C). Theresin and hardner may be stored at room temperature
(e.0. 45% RH @21deg C).

Safety.
Attached are copies of material safety data sheets as supplied by the
manufactures. Users should obtain their own local versions.




Figl

wiba Polyrave SAFETY DATA SHEET
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1 SUBSTANCEPREPARATION AND COMPANY IDENTIFICATION

CHEMICAL HATURE
Aesin Componen: Bisphenol A spoxy mewin containing filar
Harduner Somponent;  Micdurs of polyaminoamids and aiphatic polyamine

Fraparations

COMPANY 1

Clba Palymers Tel:  [D223) 832121
Durstord, Cambridge Fax: (D223} 830880
England CB2 40A

EMERGEMCY TELEPTIQNE: +44 (D223) 621

2 COMPOSITIONNFORMATION ON INGREDIENTS

AESIN COMPOMENT CONTAINS
P57 Bisphencl A apoxy msin {CAS Ho:  25048-38-E)
EEC-Symbol; Xi A phraxas: 3628-43

HARDENER COMPONENT CONTAINS
7213 N(3-Dimethylaminopropyl)- 1, 3-propylenediamne  {CAS Mo 10555-28-8)
EEC-Symbeol; Xi A phrases: 3623843

3 HAZARDS IDENTIFICATION
ieritating ko-@yes and skin. May cduse senciisation by skin contact,

4 FIRST-AID MEASURES

Ekin Cortmct
Wipe with absarbert paper dicoosabls wowpts. Wash with plenty of soap and waler. Do not use
ompanic solvems. Incase o derrnuils got medical aftantiorn.

Eys Contect
Fings immadciatety with walar for & last 15 minutes and sosk maciical atemicn

nhalation
Move affected person to fresh air. In casa of RTRKion of MEp/mory Syt AF MUCoUS Membrans,
or H you feel umwall o in case o pringed axposurs, got medicsl athehcn,

ngestion
ImaTvachiately rinse the mouth repedatedty with watin, I swalowing has ocaumad doink planty of wabtar,
Saek madicai aHAdion promplly.
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FIRE-FIGHTING MEASURES

Sububia Extingulshing Mxiis
Waler mist, Carbon dicxide; Foam. Dy powder

U'neuitable Extinguizhing Media
High prassure water pet

Expasurs Hazprdy

Do not relansa cherically cootaminated waler it draine, soll or surfaca water. Sufficiont
MAASUNES Mus! e Laken 1¢ retaln waber Gaad for sxtinguithing, Disposs ol commminaled water and
soil Accomling to lockd regulation.

ACCIDENTAL RELEASE MEASURES

Parnonal Precawtiona
Awciad conlac with skon, syes and chothing

Environmental Precavtiony
Freoven cortamination of sol, dmirs and sukass walers,

wlhods for Chianing
Taka up wih absortand, imar matanial and place in suitable and ciosabie comaines lor Stposal.

il |

HANDLING AND STORAGE

Handling
[rritani, sanxising. Ensure good vertilEtion and kocal extbausl. Do not eat, drink or smoke at (he

workplace,

BElorage
Kaep away from food and drink. Siore in the onginal cotaner securaly ciossd and a1 moom

Inrmparature. -

EXPOSURE CONTROLSPERSONAL PROTECTION

Technical Proisctive Measuras
Mo spacial massures mgured

Exposurs Control Limita
[ TeTal

Razpirstary Protectian
Mot normally necessary. Woek @1 wll ventitaded aran,

Hand Protsction
¥rear sultable gloves

Eys Froiwetion
Waar suitabla goggles or faca prolaction

Skin Protection
Waar ovaralls and ciosad fodtwaar

PagaZold
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7] PHYSICAL AND CHEMICAL PROPERTIES
RESIN COMPONENT
Appuarance; Crmart Bquld kdaking polntranga: Not applicable
Oaour; Sight Boding poid/range; Nl avadabis
Danady: .15 - 125 plom? ot 25°C Coickring propestiad. Nol mvailnbie
Flughpnint: > 20000 DN 51756 Mapteflmrrerukbality s ol avilabie
Igrition: Nod v alable Solubiity In welar Pract. ingoiuble sl 20
pH yRiua: B - 7 177 mixture with water Ynpouw prksdune 0.1 Paw 20°C
Vincaoch fty: 24 - A5 Pa g o 2500 Pastitlan <ot ot mvnilsta
Expioahon [NODMTHRE Nat ivailable
HARDENER COMPOHENT
Appasrance; Brownish yalow ieead Making polr/rengs: Mot applicabie
Odaur Sigit Exding po|riinunge: Mot wenilabie
Cranaity: (04 - 0,50 pion? ol 254G Cniclring properies: Mot avaiable
Flaghpaln. = 110°C DIM 51758 Autoflammabiiny: Not avmiladte
haniien: Hed v nilabin Sahubilty |h war, Praci. Inaciuble at 20°C
pH valuw: 12 at 1:1 mbdure wilh sl Yapour preesur: ca. & Pa a1 20°C
Viscoaity: 20 - 30 Pu s 25°C Partitien cof.: Nold i |labbe
Explcahis props e Mot avhilnbda
10 STABILITY AND REACTTVITY
Tharmal Decamposkion: = 20 G
Condiions & Avald: Siatic dischames
Materialy o Avold: Simng acidd, strong bases wad strong cudzing eoams
Hazprdous Dacomposkion Products
Thenmat decoinposttion of buming may reladse cukies of carbon and othar foxic gases of vapours.
11 TOXICOLOGICAL INFORMATION .
RESIN COMPOMENT HARDEMER COMPOMNENT
LOgn Acule oral toxicity in ras: > 5000 mghg = 5000 mghg
Eya silalkon tested i rabbily: Mo iritard Wi rHant
Skln imitation lesied in mbbits: Mc imritard Mol britant
Skin xansitivatian in guinod pigs: May case seryisation May cluga gansitisalon
by pkin ponmeest bry sk coract
12 ECOLOGICAL INFORMATION
Prevvont comarmination of sol, draing of surface wats.
RESIN COMPOMENT HARDENER CCMPONENT
LCxn Zubra fish (96h): hiol avaliabie Mot wvalutia
Lisn Rainbow mmout 196 h): Nol svaliabie Mot avaiaba
ECsqn Daphria ragna (24 hj: HNot available Mot dvaia e
Tlncimgradabdlty (Sturm test} Mat available Mot zvalable
Algan Inhibéion Tast: Mot avaiabia Nl meailabia
Shudge toxicity: Nt svaiable Mot arnlable
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12 DISPOSAL CONSIDERATION

Incinaration or Lancill Jn accomlanca with local megulations. Comamingled packaging murtedals
shouid be disposed of iantically 1o the poduct itself, Paskaging matsrials 1het ara not
cormamnated should ba raalsd as housshakd wasta OF as recyciing matedal For sasy disposal any
unebced rasin and hadenar can be miced and sllowad 1o cura, Once Rally cured Amidkes 2011 can
be disposed of as normal hougehoid wasis.

14  TRANSPORT INFORMATION

RIDrADRA; Fres
IMOG-Cocde:  Froe
IATA: Free
Flaghpoin: =100 DN 51758

15 REGULATORY INFORMATION

RESIN CCMPONENT

Symbol: Xi

Contamns: Bisphanal-A apoxy regin

#3638 imfating to eyes and skin_

R 43: May cause sensiligalion by skin conact.
S a4/25: Avoid comact with =kin and ayes.
HARDEKER COMPOKENT

Symibol:

Comains; M (3-Dimethylaming propyTl-1, 3-pmoy lenedaming
A 38534 Irrttating to ayes and shin

R 43; May cauze sensitisation by sk contact
G425 Aviodd coract wih skin and ayes

16 CTHER INFORMATION .
Product Lise:  Arakite 2011 b5 3 two-Componat, mom tamperahira Guring spoxy industial
dhesva.

Nata: Arakiita 2011 i avallabia in lamer pack sizes undaer dexignation Arldits AW 106
and Hardenar HV 9530,

Edison: 01 accomling | Cirecive 91ASSEED
Editor: Product Salaty & Fegidration Fax +44 (0223) 838690

AF ivormation & Besed on resuls gamed Fom apesencs ed sesis and & biveved o be acourale bt s
pven without accapiance of Kabiily o iogg o GaMAQe ATHdaiig B MaNce tharson &S CONGions of Lsa
fe gurmick our contpl. Leeens should aways camy o soticiant (aaly 10 astelAEn the sudubiily of any
products o heir imended appications. Mo SHESmaNts shall be incomoried B Ay CONTECE uiess
axprassiy e i wrting N COMSFUed 8% necowmrmanoing he ee of an produt i conilict 57 Gy peent,
All poods are gunpied sebisct o0 CIBA-GEIGY s Ganeral Covditions of Saia.
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CORFORATION

MATERIAL SAFETY DATA SHELT
POLAR THERM™
1. CHEMICAL PRODUCT & COMPANY IDENTIFICATION
Afvanoed Carsmios Coxparmtion ‘#’ RMEDIENCY TELEFHOHE EO. :
F.Q, Box 94924, Clewelsnd, O A4151-4
11907 sadisom Ao, , Lakewood, GF 4010%-Ed2s 24 hr. CHEMTREC: Ll-wailu-d4) -
(216} 325-219080
TAILANN: Polar Thep@ia  c WEDR WRESE: M3 _
CHEMICAL HAME: Bovor Nitride EYFCMIME: Nob Applicabie
FREPARED BY| DATE ©F TASUN/REVIAICH:
Clayton Environmantal Consultatts, IRe. doteber 2, 1995fApril 23, 199

2. INGREDIENTS

ACHTH AR

Comporran t [~ TN | Parcant LT {FEL) Dnita
Boron Hitridm 10043-11=5 > 95 10 (T 15 {1 mg/M'
3 (R} E IR} nasM’

Barlc Oxide 1303-E&-2 « & 10 (T| L% T} m3/M

. 5 (A} mg M
Proprimtary Filler KA < & Hagf Eat. Mot EST. L]
The taoral concentration of tha Boric Omide and Proprietary Filler components -f
che produect la lesa than 58. -
T = Total Duat -~ .
B = Reapirstie Dust — : ' -

3. HAZARDS IDENTIFICATION
IMERIENCT OVERYIEW

Product is a white péader with ne odor, Dults BAY cauge eys, akin, and
resplratory tract irriteticn, Wes: appropriate pebsonal protective squipment.
Kesp ihcdividuals not invelved in the cleanup ocut of thw area. Fick up with
appropriate implamsnts snd place in saultable containera for reusa or disposal.
Although the product itewlf is coosidezsd nob-hazardeus, all wastes gensraced
during cleanup opseaclona should be trested ar hazardous unleas specific testing,
including TCLP, wshows thel to ba pon-hazatdews. The preduct ia net expacted to
present an apwvironmanital hazard.

Advanced Carasics Cesporeticn MEnE Pi03 Fage L of 4 april 22, 1987



3.  HAZARDS IDENTIFICATION (Continued)

POTENTIAL HEALTH EFFECTS:

Eye: Mey causm iczitatiom.

dkin venvack: MWay cause iccitation.

Skin Abserption: Hotb abksagpbed through the lnract skin,

Ingestizn: Na known effecta.

Inhalatront  May cawse irritation,

fhronic & Carcinogemicity: FProlonged emposurss to high concentrations of Cl.
product may cauaw & benign posumceoniosis. The product L% taf known ta be o

cerciooger oF Suspecked carsinogen. May pessibly aggravato pre-exiscing luns
skin disc-ders.

4, FIRST AID MEASURES

Ite_dr..l:: Homewe =xposed perscn o fresh alr. If beeabhing as .l owcr
skygern oy e administered. If breathing has sbagped, artifivial renp.e.
showiv b sta:ced immediacely. Se=k medical atientaian.

Evest blush with tepid water for at leastb 20 mamutes holding the epelids wis
open. seek medical atgewmtion 1f irritation develops,

Bkiu: Wash thoroughly with mild acap and water. Seek medical atterlizu i:
irritation develops. Remowe any contaminated clothing and lawnder thoroughls
belore cnise.

Ingesiizn: Kor ewpected o be an important rouce of entry irta The body,

Lardge arunts of the progduet are ingestad, give @ glagaec of waper. dewe:
anytbhzeg by moubth to an uncobsciaud perssn,.  Sask medical abzenton,

5. FIRE FIGHTING MEASURES

FLASH BOIHT! HA LEL: HNA URL: HNA AUTS IGH. TEMF. :
Prezdact is non—flammable. Proaduct in or near fires skauld be cosled with . w. -
spray of fog, if compatible with the ocher materials ravelwed :b the Eire.

cantalhed breathing apparatus, operatlhg in the poaitive pressure mode anc bl
fire tighting prafective squipment should be ween' Eor combating all Eloes.

6. ACCIDENTAL RELEASE MEASURES

Pick Lp wibth suitable implaments and recuen to crlginal or other epproptial=z

cantainer it peoduct iz reusable. IE net gevaable, place in DUT approved
concainers for disposal, See Section 13, Keep wineceasary personnsl o
area. #earl apprapslate peracnal protective equipment.

7. HANDLING AND STORAGE

Ja noL store Wwith or near incompatible materilala cited in Sectian 1U.  Stoece
tightly rlosed copeainsrm put of contact with the elementa, Good househksepinu
engineering practices should be employed to prevent Bhe generation and
accymulaction of dusta. HWet mopplng ¢f vacuuming with a unit that contaias < oo
filter is recommended to clean up any dusts ther may be generatad during han=l..
and grocessing.

Advanced Cepsmios Coarporation Mapa 1203 Faga 2 ef 4  Aprdl 22, 1997



8. ° EXPOSURE CONTROL - PERSONAL FRDT_'EGTIDH

ENGIAEERING COMIRCLEI Looal axhaust wentilation shsuld be provided bo maznta.i
sxpesures below the limlts cited in Seckion 2. Design deraiis for local wilba.
wvenbilal ion syatems may be found in che Zatest edation of “Industcial en :
A Molivs. of Recomuanded Practices” publiahed hy the ACEIH Commi-ceoo on ke
venrilecion, P.0. Bex 16153, Lansing, ML 48310, The peed for focal exlod -
1 coen-on should be evaluated by a prafessional industoind bEyaien.s:.

5 owentilatlen syatems ahould ba designed by a professional eogpinec:.

RESFIRATORY: If sxposures sxceed the limits eibed in Section I by icss Pl
factor of Een, use as a minimum & HICEH approved 1/2 facepiece cesprealol oy
wiktll cartridges approved for particulate matesr with an exposure limit al

Thin 0,03 mofM.  If sxposures spcesd 10 times the recommepded limats, oons o
prulez=tonal industrial hygienist ofF your reaplratory protective sguiote::
gunfia 1ot 1ot s=lection of the propar squiptsnt. The evaluatien of the neeo
respicatory pretectliot should be deteepidned by a2 professicnal _rdustrial
EYgQIen: CL

EYE FRCTECTION: Safsty glassss with side shields age reacraenced
gperatians,

PROTRCTILVE GLOVES: Polywmeclc gloves are recommended lo prevenT possiu:
ireCatsols,

GEMERAL: Polymetlc ¢ocated apron or other body cowvering s recommended i,
is a posaability of regular werk <lethlng oecomrng conctaminated with Lh-
Rli ssaled aor dirty clothing and pecsonsl protective equipmert shauld oo
Lhw:ouur.ly cleansed before rausa.

9. PHYSICAL AND CHEMICAL PROPERTIES

APFEARANCE & FHYSICAL STATE: White pouwder HELT POIHT: bailler = |}
Boran N:tridef/Bar_o O
Sublimes ab 3047 ¥

VAROR DENSITY [AIR=l}1 HNok Applicable
: OCTANCLWATER FARTITION
COEFFICIERT: Horo Spplooar,
YAPOR. PREANUBX: Not ppplicable
EYAFORATION RATE Budht = ::

ﬁp]‘l.‘;,'i::.ﬂ-i::
ODOR:  ohe SRRCINIC GRAVITE/BULK DEHSITY.
¥ VOLATILE BY VOLDME: Mot Volatile e L Z0l o= 2E oglor
% SOLUBILITY (H,: <53 Piller,
Bocun KicvldefBorle Cxide = Inacluble BOILING POINT:  lior Detern...
pH:  NoL ﬁpplituhlle OTHER: Kot Applicazis
10. STABILITY AND REACTIVITY
STABILITY & POLYMEMTEATION: Product iz stable. Hazarcdous pedwvre:oan:
oIcun, .

INCOMPATIBILITY [OOMDITIONE TO AVDID): Srrong oxldizing and cenmusaing aguilt. .

HAZARDONIS DECOMPOSITION PRODUCTH: Combustion or thermal decompmsitioe oo
propriecary filler may libsrate orides of carbon and lew molecular weaghs =
materials whoBe composition and texicity has net been deCeorlhed.  The sooda
nirLridefborie axlde components of the product are stakle e 3006 F (l&L5U
whish point syklimation ocecura.

SFECIAL SEHEITIVITY: Hooe thak ars known.

Advanced Cersmiss Corporaticon uEDS §201 Page 3 of 4 April 22, 1857



11. - TOXICOLOGICAL INFORMATION

goluble pooun compounds atE knewn o have a toxlc effect oo the cenkb ral nerwaa:
aystem at high &xposurs levels. The baron comgprounds present 1n the produel ace
present in an losoluble, inart satrix and are not expected to be blo-availani=.

The proprietary fillsr has been shown to cause developmental abnormalifies Lo Lio-
oftspring of rats who wera fad a alnimum of 600 goama par kilogram of body weigtL
par day for the thres moRtha pricr to and durlng pregnancy. These reaults ara .
meaningfu. te the human wodel since the miniwum daily dese rake [equiresd to
petduce the ohserved adversa sffects ia agquivalent to @0% af the body weighd

the averade femals.

12. ECOLOGICAL INFORMATION

product 15 imert. It la not axpedksd G4 SRRt an enviconmenbal nazacd.

13. DISPOSAL CONBIDERATIONS

As prepared, product i3 ocnmicared neh-hazardous. It should be dispased ot Lo
EPA approved landfill in sccardance with all lacal, state, and federad
requlations. If used or waste product is dispossd o, teaTing ipabuding ToOLE,
should be condusted to determine hezard characterisrics. Empty contaieare =i
have product residues, Observe proper safety and hapdling precautiens. i oa.°
allow empry containers or packaging te ke waed for any purposSe except o ot
ship arigical preduct.

14. TRANSPORTATION INFORMATION

Kot currently regulated under DOT.

16. REGULATORY INFORMATION

05HA Hazard Communlecation’ Categoriea: Irrikank.

Tne prcduct is net reportable undsr Sectiom 413 of Title I3 ol Lhe supeot .o
Amencencs and Feauthezlzatlen Act of 1386,

18. OTHER IHFORHATION‘

K = dot Applicable
HMT™5 Classification: FRealth = 1L, Fire = 0, Reactivity = 0

ALY cowperentz of the product are included in che Toxioc SubsTances Sontrel Ao
ITECAY Luvelbol¥e—. .- [ — -

WOTIGCE TC USERS: Mkivanssd Cazamics reguants the users of this product te study
this waterial wafety data shaet (MEDS) atd bacoms awsze of product hazazds and
safety information. To promote zafm use of this product, = urer should {1} asetir,
its mxploywss, sgects, and dobtzadtors of the information on this WODS and any
product hazard and safety information. {2) furnish- this same infoarmatisn ko sach
of its custcmars for the product and, (3} Degusst Fush suskomezs to ootlfy thair
erplovews and costomarw of the produat hazssds and safaty information.

The cpinions saxprassad bareip stw thoss of qualifiwd wxparta within Advanosd
Caramios. We belisve that the informaticn contained hepein ia surzent as of the
data of this MS0S. Sinos tha use of this produat is not within the sontrol of
hdvapcad Cersmica. it is the user'a shligation to datarmine the concditiona of safo
use of this prodoot, )

Advanoed Coaramica Cooporation MEDS §203 Page 4 of 4 April 22, 1537




