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STANDARDS MANUAL
REPAIRS

SUSJ<;CT: 6askets - An Tank Car Nozzles and fittings -
Selection and Application

I
SHEET 1 OF ^

REASON: To standardize on gasket design requirements, types'and materials used.
for specific commodities transported In tank cars. This standard 
should be used unless a customer has specified another material to be 
used In the Special Lessee Requirement Book.

v.'FNERAL: This standard Is divided Into six (6) sections as follows:

2. See Section VI under the heading of "Pressure" or “Non-Pressure" groupings 
for specific cotmodity or commodities being transported.

3. Select the material, paying particular attention to any notes which may be 
applicable in Section II.

4. After selecting material, turn to Section V for a material source from 
various manufacturers.

5. Section III should be used as a general guide for bolting torque to seat 
gaskets.

Section I Abbreviations
Section II General 6asket Considerations
Section III Solt Torque Requirements to Seat Gasket
Section IV Packing Troubleshooting and Installation

Section V Approved Materials and Manufacturers
Section VI Recommended Gasket Materials by Commodities

INSTRUCTIONS FOR USE OF THIS STANOARO:

1. Section I shows abbreviations used throughout this standard.
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SHEET 2 or 5d

section i - abbreviations

j ACM Aofyacryfate AuMtf.
I A9 Ale Foret.
I AFML Air Foret Matenaf Laboratory.
I AMI Amiowi Matenaf Sptaflcadon.
| AN (1) Army-Navy; (Z) Air forcp-Navy.
I ANA Airforca-Navy Aeronautical Bulletin.
I AND Air Force-Navy Oengn.
I AQL Acceptable Quality Level.
I All Atratptet Recommended Practice.
I AS Aeraapace Standard.
I AITM American Society lor Testing and Mafenali.
I tin Aimotpnert (atmospheric).
I AM Aotyurtmint Rubber.
I M Butadiene Rubber.
[ C tr *C Oegreee Centigrade.
| «• Cudic ctnflmtttr.
I C.O.A. Centimeter-Gram-Second. System of unit! for 
I length. mist, tnd time.
I CO Eaicruoronyann Rubber.

epm Cycles per minute.
I CR Chtoroprene (Neoprene).

C3 Cross Section.
I CSM Hyptlon Rubber.
I Die Oumeier
I ECO Eoicniorortyann Rubber.
I El, MM, IROM Elftyient-Rropytene Rubber.
I EVI Polyurethane Rubber.
I For'F DegreesFtnrtnnett.
I FID Federal Soecificstion.
I nCM (formerly FRMJ Fluorocarbon Auooer (Viion, Fluortl).
I fpm ?*et osr minute: fpm m tntlt ois fin.) x rpm * 26.

F.R.S. Foot-Aouna-Secona. System of units (or lengtn.
«eignt ana time.

FBI (NowFVMQ)
FVMQ Ftuorosiiicone Rubber.
ORB 'Government Auooer Styrene. ' Now SBA 

' ID insiae OUmtter.
(IN Butyl Rubber. 

i In. inert.
M isoorene Rubber.
JAN Joint Army-Navy.

■JiC Joint industry Conference «n Hydraulic Stinasrai for 
maustnsi Eauipmem.

Nor'K OtgrtttKemn(Absotutel—(*C —273).
Mot Maximum.
MIL MUitarySoacrfleaaon.
(Mu Minimum.

v MO Stficone Rubber.^-' \ . f- '

MR Military Slanoard.
NAS Naoonal Atrospact Slsnoaro (alto National Aircraft 

Standards [oidar maaningj).
KARA Naaonti Aeronautics and Soace Administration 
NRR Nitnlt or Buna N Rubber.
Nt Number.
NR Natural Rubber.
00 Outside Otameter 
Rf Rag*.
RMQ Silicon# Rubber, 
pel Round! per tquare men.
Rtt (Now RMQ).
RVMO Silicone Rubber.
RVRI (Now RVMO).
ORL Military Qualified Products lust.
R or *R Oegrees Rankins (Absolute)—(*f —*60)
Red Radius.
RMA Ruooer Manufacturers Association 
RMS Rooi-metn-Muars; average value o( surface rougn- 

nets measured >n micromcnes 
fpm Revolutions per minute 
BAR Society of Automotive Engineers, me 
•BR Styrene Butadiene Ruooer 
Sect Section 
51 (Now MO)
stm Surface Feet Der minute.
Sped Specification 
T Poiysuifioe Ruooer 
Temp. Temperature.
URAR umteo Suies Air Force.
VMQ Silicone Ruooer 
VSt (Now VMQ)
W Wiom (seal cross section 
WRAPS Wngnt-Penerson Air Force Base 
XNBR Csrooxyitiec Nunie Ruooer
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Section II - General Gasket Considerations

2.

>

>s

All flat gaskets shall be 1/8* thick, unless otherwise specified.

0-rtng sizes shall be specified by the Aerospace-Standard 568 uniform dash 
number published by SAE - (sizes established by military specifications 
have been accepted as standard throughout the Industry. Reference: Parker 
Seal Company's 0-rlng Handbook Number 0RP-5700).

Gaskets for pressure cars shall be sized to fit standard gasket grooves as 
specified In Appendix of the AAR Tank Car Specifications.

s used for flammable gas service on pressure c*r_isnus,tsbe £f*&»bfrstdv 
r-* approved high temperature resistant e^Bsgaprr per Tariff 

-B Part 179.102-3 (3). Section IV.A. of this.standard meets this 
requirement.

Gaskets for non-pressure type cars should preferably be of the ring type 
rather than full face design. When gaskets are used for a standard ASA or 
ASM£ flange, the gasket sizes should conform to industry standards. For 
non-standard size flanges, unless otherwise specified, the 0.0. of gaskets 
should be a minimum of 2" larger than the 1.0. but not more than 3" due to 
excessive bolting requirements.

Gaskets may be ordered pre-cut from manufacturers, gasket supply houses or 
may be purchased in sheet form and cut at the shop as shop circumstances 
dictate.

7. Gasket at groove of bottom outlet valve and universal saddle shall be 
stainless steel spiral wound metallic gasket with asbestos or teflon 
filler. Use of a compatible sealant is permissible. (Locktite 59231 or 
56747, a teflon paste pipe sealant.)

8. Gaskets applied to manway covers or other loose attachments must be 
cemented in place with Swift 7149 contact cement or equivalent (obtain from 
Swift and Company, Adhesive Products Division, 115 West Jackson, Chicago, 
II 60604 (312) 431-3560).

9.

10.

Generally, asbestos-type material will be used for manway and valve flange 
applications, while elastomerics are the only materials used for safety 
valve, vacuum relief valve and unloading valve seals. NOTE; Teflon Is not 
suitable for safety valve or vacuum relief valve applications.

In certain cases the use of elastomerics may be required for non-pressure 
manways and other flange applications as indicated on listing, or due to 
material availability to return car to service. On non-pressure applica­
tions, It is acceptable to use an elastomeric material In lieu of com­
pressed asbestos type.

;4
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SUBJECT: Gaskets - All Tank Car Nozzles and Ffttinos - sro TCB 9.01 Irfv A

Selection and Application
Section II (Cont'd) SHEET 4 of ^4

11. Gasket materials are generally divided into three (3) groups: 

v a. Flat asbestos-type gaskets
- 7^ b. Gaskets cut, molded or of the C-ring type made from various elastomeric 

and plastic materials —
c. Packing material or packing rings

12. See TC8 9.02 for ACF-SCL standard color coding of seals and gaskets for 
various materials.

13. If a shop has Information that a recommended gasket material failed pre­
maturely, please advise SCL/Engineering.
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Pounds Per Squirt Inch

/

j
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1.

f
V
1

1/2’
9/16-
5/8-
3/4-
7/8-
1-
1 1/8“

3U.UIAJ W | vvrw

30# 45#
451 68#
60# 90#

100# 150#
160# 240#
245# 368#
390# 533#

Lubrlcate bolts with graphite end oil■^r« 
unlubricated bolts require • torque value approximately 
lnhrintid bolt.

tightening since 
double that of a

Bolts should be tightened uniformly from side to side. Typical patterns 

are as follows:
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a.

* i .

^ V.

l

•naiafiation of nctimi on pump*:

• ■.». . .

•*:-

I) NEMOVB ALL TNC 010 HACXINO MtOM TX« 
BTUHflNO BOX. Cl fan Bo* and m»n 
morovgniy and tiammo in aft o r atoovo for 
moor ana acotng. fftpiaco mail or aioo*o if 
moor la oxcooanm.

t) usb thi counter cnoss-sicnoN on 
nacxtNa on o»t-nonuto mnob. To oot*r-
min* mo corract packing ana. moaour* mo 
dlamotar of mo man (InoMa m* Muffing bo* 
ana if UMihfol and than mooturo no dlamo- 
tor of mo atufllng Bo* (to gtvo in* 0.0. of in* 
ring). SuBtraet mo 1.0. iwaaaurmufit from mo 
0.0. iriaauiomoni ana dtmda by two. Tho m* 
fuff ■* mo mound aiaa.

CUT...OONTWflNO

i?

» WNCN WBIMQ COIL Off BfftfUL HACKING. 
ALWATB CUT THf HACKING INTO BBHA. 
HATY niNOX. Nowor wind a coil of packing into 
a fluffing do*, fflngi can Bo cul wim Butt 
faowaroi. Bum or diagonal iomta. dooondmg on 
tha motnod vaad lor cutting. Hu following it- 
luatranon moat tnoao moitiod* of prooanng 
Bulk packing. n*o aoci way to cut packing 
nng* if n cut mom on a mandrot wimmoaomo 
dlamoaar u mo anafi m mo nutting Bo* ana. it 
o«an if no malt waar.nngt can bo cut on tna 
anafi outaado mo Muffing Bo*.
Notd m* pocking tfgmiy on mo mandral. but do 
not amen *>co*awofy. Cut mo nng and Maori 
it mao mo Muffing bo*, matting oariain if m* tno 
picking ipaco pnparty. taeff addldonaf nng

.. f..

Y*VA'
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• Section IV (Cont'd) ^ SHEET 1- " -S*

.H-y.v

CMMMklMlIffll 
cen be weed u a matter 
me* el me wgi in cut

hm totting 
which me b*t»

D AtlOW PACKING TO ICAJC miSLT WMCN 
m An mo on a ncwly packco pump, u-
cmnt leakage during (he fir* hour pi opera­
tion will maul m I better pec lung poo ever e 
longer period ol ame. Teke up gradually on me 
gland ee me pecking teat*. until leakage w re­
duced to «leiereote level.

MVM TUT TP (TOP UMUM tHTIMLT. wauw IlCtet MAMUMCT1MM MOtCATIS
nuT it « e*R to ee eoi.

rj whin speara by tmc puma uanupao-
TUACA, PROVTOt MCAMC OP LUMtCATINQ 
TMC INAPT AMO PACKIMO TNAOUOM TMC 
LAOTIAN A1MQ BY 1UPPLYMM WATCH. OL. 
OA CAM OA UOUTO MANOLCS M TMC PUMP. 
PHenge lor put purpoee ere etenoert on menu 
pumpe.

if the Butt cut nngs ere cut on e flat eurteee. be 
cenem met the nee of the muter nngi. eno 
noi the 0.0. or 1.0. luitece. n leig on the nng> 
to be cuL Thie >i neceuery to met me end ol 
the ring* cen be reproduced.
When cutting eiigonei lomit. uee e maoie 
mure Ooero eo tntt eten aucetaaive nng cen 
o# cul *1 me correct engie. 
it ie neceaaary.mat me ring* be cut to the cor* 
rect tite. Otherwite. eemce lilt « reduced.
Thu ii where die-eut nnge ere ol greet aevan- 
lege, e* they give you me eeeci tue nng lor the 
1.0. ol the then end the 0.0. ol the nulling do*.
There ■* no went due lo incorrectly cut nng*.

0| INSTALL ONC AMM AT A met Make cure il it 
cieen. end hae nel picked up any am in handl­
ing. It dMired. lubneste the melt and the meide 
of me fluffing ooi.
Seat nnge ilrmry laacept PTPE filament end 
greenne yam pecking*, wfuch Mould be (hug­
ged ue very gentry, then pgmened gredutiiy 
alter the pump i* on itreem). Joint* ol tuccee- 
uve nng* mould be euggered «nd kopt el leeet 
•0* toert. Each mdindue/ nng anouM be Itrmry 
Mated wim «tamping Tool. When enough nnge 
have been mdMduelfy teeted ad Vial the hom 
ol the gland will reach mem. individual tamp­
ing ehevld be auppiemented by me gland.

It APT1A TMC LACT AINO 1C IMCTAUKD. take 
up borta flng#r tight at very tUgnoy mugged 
up. Oo not |am the packing Mae piece by **- 
ceeerve gland loading. Sian pump, and take up 
bolta until leakage M dacre aeed m a toMraoie 
minimum. Make aura gland bolts are taken up . _ 
evenly. STOPPINO 1CAAAflf IOTMCIY AT ''■‘“j
this poiarr mu eMat me pacjhwo to
BUANUP.

r‘,y j£4i. - r'c- ‘A. 7 •.•••‘O

Tffi-.v-- ■ ■

It tP TMC STUPPMM COX HAS A LAMTCAN A MM 
<tn ILLUSTRATION ASOVCV make lure mat 
me lantern nng. ee manned. <1 tngntry oenmo the 
fluid mm to met It will move unoer me miei a* 
follower prnaure •• aoptwd.

*| ACPLACC PACKINO WMCN IXAKAOf CANNOT 
U CONTROLLED CY RIATMCM TAJCTUh ON 
TMC POLLOWCH OLANO.

10t ON COTM CCNTmmjOAL AMO MCIPROCAT- 
I MO PUMPC. aoout fOv; or wear ■* on me outer 
two pecking* n*ar*at me gi*no. Howwmr. **cn 
aoditronN nng ooee mieme *ome Hud prewure. 
On mo« macnihe* mem murr oo enougn nng* 
to il one IP* another ooee me aaelmg. end me 
machine need not be true down.

. r.
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The maeftantcal praaaura eunm abova anon* 
*V* packing rmga, Tha (Im torn rmga do la 
majority of ma tooling. Tlioeoftommraa do Mtsa 
Mating. butvonaaoadtoM mamwUoiaapaca. 
TTta ammntaga of u»nq (a«mr rmgt 1a laao led 
waar. Alaa, pie (fulNngOokdamgn it ampler and 
tafcaa leaa maaanat. S<A wow an t ma only proo-

lam. Wtoi Mgn tamoantwraa. Ngn proaaurot. 
conoarra chammta or aonana panctaa m ma 
fluid. mom nngs may ba ma only aotuoon lor 
torn# aanacos.1 m men caaea. ma bottom rmg 
contacting ma’Huid may nava ma moat waer 

i maaa carom tame* conoihona.

PACXJNQ VALVES COMSCTLV
Tha Amt two in gaabng mo moat owl of a roam ptc ptaung it comet aiNtiiinnn. 

Haro it ma oomet «wy » poc* vo/voa

1) 6AMPUU.Y HUtHdH AU OPERATIONS umo UMon valve pagcino. nrn i-a. 
Ring* uaad on mama and aapanoion pinta ara 
ganarany cut w«m a diagonal joint (Pkmoamd bo*

towj k» proparmg diagonal out |as*| imga. ba aura 
mat ma Itat raig « out earafuty. and man taaaad

n batata im follower down on ths pack* 
I HO TO TMC POINT WHIM HdAVY MSIS- 
TAMCX TO WRCMCHtNQ IS FELT. Ognng tnia 
bma. turn vaam awm back and lorm lo dewnnina 
aaw of torrung. Oo not torque Down to ma point 

an'f turn.

3) APT!* THS VALVE HAS SOM ON THC UN* A 
OAT ON SO. EVEN IP NO LEAXAGE EXISTS. THE 
FOLLOW** SHOULD bf TIGHTENED SLIGHTLY. 
Obwouaiy >1 laaaaga n occurring, ma teitooar 
mutt pa ngmanatf.

3. SCI standard Is to use Chevron V-type seal rings for all packing require­
ments. See Section V.C. - Packings Group C-3.

, >:>v. J ■ :: ’ • ..’v ,'V.: • :•
RP/fci. K. 1.-:' •:
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SUBJECT: Gaskets - All Tank Car Monies and Fittings

Selection and Application 
SECTION V Index

f/-
'*>. v * 1 f ' .*

Asbestos l Metal

A-I W/Neoprene Binder'(CR)
A-2 w/BUNA-N Binder (NBRJ 
A-3 w/BUNA-S Binder (SBR)
A-4 w/BUNA-S Binder (Food)
A-S w/BUNA-S Binder Chlorine) 
A-6 w/Butyl Binder (HR)
A-7 w/Ethylene Prop. Binder (EPR) 
A-8 Spiral w/304 Stainless Steel
A-9 Spiral w/TFE and 316 S.S,
A-10 Copper/Solid
A-ll Copper Jacketed
A-12 Teflon Envelope
A-13 TFE Impregnated Asbestos
A-14 New Non-asbestos Materials
A-15 Graphite Sheet

Elastomerlcs

B-l BUNA-N (NBR)
B-2 BUNA-N (NBR) Food 
B-3 BUNA-S (SBR)
B-4 Butyl (HR)
B-5 Ethylene Prop. (EPR) .
B-6 Vi ton A (FKM)
B-7 Flurosilicone (FVMQ)
B-8 Hypalon (CSM)
B-9 Rubber (NR)
B-10 Neoprene (CR)
8-11 Silicone (PVMQ)
6-13 Teflon (PTFE)
B-14 Teflon Encapsulated 0-ring 
B-15 Teflon Filled Materiel 
B-16 Thiokol (PTR)
B-17 Urethane (AU-EU)

Packings

C-l Graphite/Carbon 
C-2 Asbestos/Graphite 
C-3 Teflon/Suspensold 
C-4 Teflon Tape 
C-5 Teflon V-rlngs

go
H
O
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CO

CO

v ... .t'J' .iC,: : '• • '>• Vy.iT• &A V'1)'' ’•/

-■"’mm
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SUBJECT: Gaskets • All Tank Car Nozzles and Flttlnas - 1-------------

Selection and Application
r'| ' —

l '
SECTION V.A. SHEET 10 of 54

V. Listing of Approved Gasket Materials and Their Manufacturers or Suppliers.

A. Flat Gasket Specifications - Compressed Sheets and Metallic Gaskets

1. Chemical Asbestos - General Service #1

a. White chrystotile asbestos with neoprene binder (CR).
b. Meets ASTN F104. P1151A.
c. Total thickness variation not to exceed ♦.005".
d. Temperatures up to 750*F maximum.

e. Graphite or anti-stick coating is acceptable.
f. Approved materials are as follow:

(1) American Gasket Co. Klinger K-Sl 
2) Anchor Packing Ankoprene 1450 
3$ Chicago Wilcox Style #JH-76 4 Klinger K-Sl

(4) Clark Gasket Co. Stock 1300 
(5 Garlock Style 7228
(6) John Crane Packing Co. Style #891
7) Johns Manville Style #JM-76
8) Richard Klinger, Inc. Klinger K-51 

(9) Nicholet, Inc. Style 1357

2. Chemical Asbestos - General Service #2

co
—i
o
[\3

CO

CO
cn

a. White chrystotile asbestos with 8una-N Binder (NBR).
b. Meets ASTM F104, P1141A.
c. Total thickness variation not to exceed +.005".
d. Temperatures up to 850*F maximum.
e. Graphite or anti-stick coating is acceptable.
f. Approved materials are as follow:

American Gasket Co. Style #7S7 4 Klingerit Universal 
Anchor Packing Co. Style #400 
Chesterton Style 1270
Chicago Wilcox Co. Style #JM-78 4 Klingerit Universal 
Clark Gasket Co.
Garlock Style #8748
John Crane Packing Co. Style #888
Johns Manville Style #JN-78
Richard Klinger, Inc. Klingerit Universal
Nicholet, Inc. Style #445

ST0213135
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SUBJECT: Gaskets - All Tank Car Nozzles and Fittings
Selection and Application

____________ SECTION V.A. (Cont'd)______________
T

SHEET 11 or

3. Chemical Asbestos - General Service #3

a. White chrystotfle asbestos with styrene butadiene rubber binder 
(SBR).

b. Meets ASTN FI04. P1161A.
c. Total thickness variation not to exceed ±.005".

d. Temperatures up to B50*F maximum.
e. Anti-stick coating Is acceptable.
f. Approved materials are as follow:

(2)

it
a
(7)
(8) 
(9)

(10)

American Gasket Co. Klinger RK 
Anchor Packing Co. Style I4S0 (tauril) 
Chesterton Style 1210 
Chicago Wilcox Co. Klinger RK 
Clark Gasket Co. Clarbestos 
Gartock Style 7021 
John Crane Packing Co. Style #333 
Johns Manvllle Style 170 
Nlcholet, Inc. Style #295 
Raybestos Manhattan Style #503

4. Food Grade Asbestos for Food Products

a. Meets requirements of general service asbestos #3 but is food 
grade.

b. White chyrostotile asbestos with styrene butadiene rubber binder 
(SBR).

c. Meets ASTM F104, P1161A.

d. Temperatures up to 650*F maximum.

e. FDA approved.
f. Total thickness variation not to exceed +.005*.

9-
h.

Color white to off white without graphite.
Approved materials are as follows:.

(1)
(2)
(3
(4)
(5
6)
7)

American Gasket Co. Style #751
Anchor Packing Co. Style 424
Chesterton Style #235
Chicago Wilcox Co. Klinger RK white
Garlock Style #7021
Johns Manvllle Style #JM-61
Richard Klinger Co. Klinger RK white

..hT
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SUBJECT: Gaskets - All Tank Car Nozzles and Flttinas - 1
Selection and Application

SECTION V.A. (Cont'd) SHEET 12 or ’ 84

5. Chlorine Service Asbestos - Similar to Chemical Asbestos 3, but must 
meet MIL Spec. HH-P-46E.

a. White asbestos with styrene butadiene rubber binder (SBR).

b. Meets H.l Spec. HH-P-46E.
c. Total thickness variation not to exceed ±.005*.

d. Temperatures up to 650*F maximum.
e. Anti-stick coating Is acceptable.
f. Approved materials are as follow:

1) American Gasket Co. Klinger RK White and Kllngerite
2) Anchor Packing Co. Style #424 and 425 

Chesterton Style #210 
Chicago Wilcox Co. Style IJK-60 or JH-61 
Garlock Style #900-7021 and 7735 
Johns Manville Style #JM-60 or JM-61 
Raybestos Manhattan Style #663
Richard Klinger, Inc. Klinger RK-whlte and Kllngerite 

(9) Nicholet, Inc. Style #240

(3
4
5)
6
7)
(8

6. Acid Resistant Asbestos

a. Blue African croc idolite asbestos with butyl binder (IIRj or 
styrene butadiene rubber (SBR).

b. Meets ASTM F104, P1151A.
c. Total thickness variation not to exceed ±.005".
d. Continuous service temperature to 400*F maximum.
e. Graphite or anti-stick coating is acceptable.
f. Approved materials are as follow:

(1) American Gasket Co. Style #758 (IIR)
2) Chesterton Style #260 (SBR)

(3) Clark Gasket Co. (HR)
(4) Garlock Style #7705 (SBR)

7. Chemical Asbestos - Acid and Alkali Resistant

co
“*l
o
ro

co

co

a.

b.
c.
d.
e.

White chrystotlle asbestos with ethylene propylene rubber binder 
(EPR) (EPM) (EPOM).
Meets ASTM P104.
Total thickness variation not to exceed ±.005"
Temperatures up to 850*F maximum.
Graphite or antt-stick coating is acceptable.
Approved^materials.are as follow:

A \ -V:
.UIT Chicago WllcoxiCo.,. Style #JM-86A - 
-v^(2KJohns Manville 'Style #JM-86A

i
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SUBJECT: Caskets - All Tank Car Houles and Fittings - ..

. Select-Ion and.Application______
SECTION V.A. (Cont'd)

8. Spiral Wound Stainless Steel

SHEET

General Service

H- M

a. Stainless steel/tlTtor-TyM 304.
b. Filler is whitAa$bestos/\

c. Continuous servicVvtgffipegature to 1200*F maximum.
d. Total thickness variation not to exceed ♦.005".
e. Seating stress must be minimum of 30,000 psl.
f. Approved materials are as follow:

(1) Anchor Packing Co. Style 1672
(2) Flexatalllc Style R-l
(3) Parker Seal Co. Spirotallic Style #911

9. Spiral Wound Stainless Steel - Acid Service.

a. Stainless steel to be Type
b. Filler to be white crystot11e\asbestosj or teflon.

c. Continuous service temperature^to 1200*F maximum for asbestos, 
500#F maximum for Teflon. ^^

d. Total thickness variation not to exceed +.005".
e. Seating stress must be minimum of 30,000 psl.
f. Approved materials are as follow:

(1) Anchor Packing Co. Style #672 (asbestos filler)
(2) Anchor Packing Co. Style #672 (teflon filler)
(3) Flexatalllc Style R-l (asbestos filler)
(4) Flexatalllc Style R-l (teflon filler)
(5) Parker Seal Co. Spirotallic Style #911 (with asbestos)
(6) Parker Seal Co. Spirotallic Style #911 (with teflon)

10. Copper

a. ASTH B152 99.9S* copper hot rolled and annealed. Maximum hardness 
Rockwell 65F. Maximum Tensile 38 KSI.

b. Continuous service temperature to 600*F maximum.
c. Requires 13,000 psl seating stress.
d. Approved materials are as follow:

(1) Anchor Packing Co. Style #611
(2) Chicago Wilcox Co. Style #600 and #601
(3) Clark Gasket Co.
(4) Melrath Gasket Co. Style #35
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<1. Approved materials are as follow:
(1) Acushnst 0-rlng Compound 515147 
12) Anchor Packing Co. Style #425
(3) Armstrong Cork Co.
(4) Garlock Stylo #91
(5) Johns ManyHie Style #107 and 114
(6) Kelrath Gasket Co.
(7) Minor Rubber Co. SBR

4. Butyl (HR)

a. IIR - Isobutene - Isoprene Rubber
b. 60 + 10 Ourometer.

c. Continuous service temperature to 225*F maximum.
d. Approved materials are as follow:

(1) Acushnet 0-rlng Compound B-12017
(2) American Gasket Co. Style #728
(3) Anchor Packing Co. Style #4616
(4) Clark Gasket Co. Flat or Molded
(5) Melrath Gasket Co.
(6) Minnesota Rubber Co. Style #480 OR
(7) Minor Rubber Co. and 0-rlngs
(8) Parker Seal Co. 0-rlng Compound B318-70

■ i*.

4 *■•••: t *

Ethylene Propylene Rubber (EPR, EPOM)

EPDM ethylene propolene rubber.
60 + 10 Ourometer.
Continuous service temperature to 300*F maximum. 
Approved materials, are as follow:

a.
b.
c.
d.

Ill
l«
(a

Acushnet 0-rlng Compound E1701B 
American Gasket Co. Style 1723 
Anchor Packing Co. Style #4619 
Clark Gasket Co. Flat or Molded 
Garlock Style #8314 
Minnesota Rubber Co. Style #560 NO 
Minor Rubber Co. and 0-rings 
Parker Seal Co. 0-rlng Compound E540-80

•# ■.» . ■«* . ** \

d. Approved materials are as follow:
(1) Acushnet O-rlng Compound Y16007
(2) American Gasket Co. Style #721 
(3 Anchor Packing Co. Style #3618 
(4 Clark Gasket Co. Flat or Molded 
(5 Minor Rubber Co. t 0-rlngs

+ ’i .
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STANDARDS MANUAL 
REPAIRS

SUBJECT: Gaskets - All Tank Car Nozzles and Fittings -
Selection and Application f.

SECTION V.8. (ContM) SHEET T9 or 54

r
I

9. Rubber (NR)

a. NR - Natural or Synthetic (Isoprene).
b. 65 ♦ 10 Ourometer.
c. Continuous service temperature to 225*F maximum.
d. Approved materials are as follow:

1) Acushnet 0-rlng Compound R19038 
American Gasket Co. Style #716 
Anchor Packing Co. Style #2411 
Chicago Wilcox Manufacturing Co. Gasket Cutter 
Clark Gasket Co. Flat or Molded 
Garlock Style #6023 
John Crane Packing Co. Style #555 
Johns Manvllle Style JN-112 or JM-113 (35-45 Ouro) 
Minnesota Rubber Co. 0-rlng Compound 3S2AP (30 Ouro) 
Minor Rubber Co. t 0-rings 
Parker Seal Co. O-rlngs

10. Neoprene (CR)

?

ImL'.'

a. CR - Chtoroprene Rubber.
b. 70 + 10 Ourometer.
c. Continuous service temperature to 300*F maxinum.

d. Approved materials are as follow:
(1) Acushnet 0-ring Compound N18538
(2) American Gasket Co. Style #725
(3) Anchor Packing Co. Style #4613
(4) Chesterton Style #124
(5) Chicago Wilcox Manufacturing Co. Gasket Cutter
(6) Clark Gasket Co. Flat or Molded Stock #200
(7) Garlock Style #8639
(8) Goshen Rubber Co. 0-ring Compound #2114
(9) John Crane Packing Co. Style #999

(10) Johns Manvllle Style #JM-103 and JM-104
(11) Minnesota Rubber Co. Style 486CT
(12) Minor Rubber Co. & 0-rings
(13) Parker Seal Co. 0-ring Compound C557-70
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STANDARDS' MANUAL 
REPAIRS

1 SUBJECT: Gaskets - All Tank Car Nozzles and Flttlnqs - : n i

| Selection and Application
| SECTION V.B. (Cont'd)

SHEET 20 OF ' 54

11. Neoprene - White Food Grade (CR)

'f

12.

a. CR - White Chloroprene Rubber
b. FDA Approved.
c. 60 ♦ 10 Durometer.

d. Continuous service temperature to 270*F maximum.
e. Approved materials are as follow;

(1) American Gasket Co. Style #725W
(2) Anchor Packing Co. Style #3613
(3) Clark Gasket Co. Flat or Molded

Silicone (PVMJ)

a.
b.
c.
d.

PVMQ - Polysllozane Rubber (was SI)
65 * 10 Durometer.
Continuous service temperature to 270*F maximum. 
Approved materials are as follow:
(1) Acushnet 0-ring Compound L13237
(2) American Gasket Co. Style #729
(3) Anchor .Packing Co. Style #2521
(4) Chicago Wilcox Manufacturing Co. Gasket Cutter
(5) Clark Gasket Co. Flat or Molded
(6) Garlock Style #9640
(7) Goshen Rubber Co. O-rlng Compound #S2167
(8) John Crane Packing Co. Style #2000
(9) Minor Rubber Co. & 0-rlngs 

Parker Seal Co. 0-rings Compound #S604-70(10)

ST0213141
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SUBJECT: Gaskets - All Tank Car Nozzles and fittings
Selection and Application

SECTION V.A. (Cont'd) sheet 14 or ga

11. Copper - Corregated or Double Jacketed Asbestos

a. Copper ASTN B152 99.5* Copper.

b. Continuous service temperature to 850*F. maximum.
c. Corregated gasket requires seating stress of 3,700 psl.

d. Double Jacketed gasket requires seating stress of 6,500 psl.
e. Approved aiaterlals are as follows:

(1
U
(3
(4

(!>
II

Anchor Packing Co. 
Anchor Packing Co.

Melrath Gasket Co. 
Helrath Gasket Co. 
Parker Seal Co. 
Parker Seal Co.

Corregated Style #614 
Double Jacketed Style #621 

Flexatallic Gasket Co. Corregated Style #126 
Flexatalllc Gasket Co. Double Jacketed Style #123 

Corregated Style #1500 
Double Jacketed Style #21 

Corregated Style #926 
Double Jacketed Style #923

12. Teflon Envelope or Jacketed Gasket - Special

a. Teflon to be slit or machined.
b. Filler to be white chrystotlle or blue asbestos.
c. Continuous service temperature to 500*F maximum.

d. Approved materials are as follows:
(1) Anchor Packing Co. Slit or Machined Style #1106
(2) Chicago Gasket Co. Slit or Machined
(3) Chicago Wilcox Co. Slit or Machined
(4) Clark Gasket Co. Slit Various Fillers
(5) Clark Gasket Co. Machined Style #1006
(6) Clark Gasket Co. Machined with Blue Asbestos Style #2000
(7) Garlock Slit or Machined Style #8754
(8) John Crane Packing Co. Slit or Machined Style #.19 and 20

13. Teflon Impregnated White Asbestos Cloth

a. White chrystotile or blue African asbestos highly impregnated with 
teflon suspensold.

b. Continuous service temperature to 500*F maximum.
c. Approved materials are as follow:

(1) Chicago Gasket Co. Style #JH-91 (White Asbestos)
(2) Clark Gasket Co. Style #3000 (White Asbestos)
(3) Clark Gasket Co. Style #2222 (Blue Asbestos)
(4) Johns Nanvllle Style #JM-91 (White Asbestos)

ST0213142
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STANDARDS MANUAL
REPAIRS

SUBJECT: Gaskets - All Tank Car Nozzles and Flttlnas - y - i1-

Selection and Application
SECTION V.A. (Cont'd) | SHEET 15 Of 54

14. Graphite Sheet (Ho Fillers or Binders)

a. All graphite sheet to 1/16" thickness.

b. Grafoll* registered trademark of Union Carbide.
c. Continuous service temperature to 6000"F maxima.
d. Approved materials are as follow:

(1) Chicago Wilcox 6rafo11
(2) Johns Manvltle Grafoll
(3) Union Carbide Grafoll

15. There are a number of new non-asbestos gasket materials available from 
various manufacturers, and In some cases they can replace the asbestos 
materials. They will not be as compatible with as many commodities, 
and cost Is approximately double. If a customer requests a non* 
asbestos material, consult with SCL/Engineering for compatibility for 
service Intended.

a. The following Is a list of the non-asbestos materials available:
(1) Anchor Packing Co. Style #443 Green Leaf
(2) Armstrong Cork Co. 8080 Blended Fiber w/HBR Binder
(3) Armstrong Cork Co. 8090 Blended Fiber w/NBR Binder
(4) Armstrong Cork Co. 9000 Blended Fiber w/NBR Binder
(5) Armstrong Cork Co. 9001 Blended Fiber w/Polychlorprene Binder
(6) Garlock 3000 Kevlar Arlmid Fiber w/NBR Binder
(7) Garlock 3100 Kevlar Arlmid Fiber w/SBR Binder
(8) Garlock 3200 Synthetic Fiber Blend w/SBR Binder
(9) Garlock 3300 Synthetic Fiber Blend w/CR Binder

(10) Johns Manville Red Oevil Compressed Sheet
(11) Richard Klinger, Inc. Kevlar Armid Fiber w/NBR Binder
(12) Chesterton Kevlar Ar;mid Fiber w/NBR Binder
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STANOAROS MANUAL
REPAIRS

| SUBJECT: fiaskets - All Tank Car Nozzles and Flttlnqs - T------------

I Selection and Application r~ —
SECTION V.8. SHEET 16 or 54

B. Elastomeric • Flat, Molded and 0-rlngs

1. Buna-N (NBR)

a. NBR • Butadiene acrylonitrile rubber.
b. 60 ♦ 10 durometer.
c. Continuous service temperature to 275#F maximum.
0. Approved materials are as follow:

1 Acushnet 0-rlng Compound H14136
2 American Gasket Co. Style #726 and 0-rlngs
3 Anchor Packing Co. Style #4614
4 Armstrong Cork Co. Style #
5) Chicago Wilcox Manufacturing Co. 6asket Cutter
6) Clark Gasket Co. Black Nitrile Flat or Molded 
7} Garlock Style #8495 
8} Goshen Rubber Co. O-rings Compound #2109 

(9) John Crane Packing Co. Style #900
(10 Johns Manville Style #JN-127 (JM126 35-45 Durro) 
ill) Melrath Gasket Co.
(12) Minnesota Rubber Co. Style #3664 and 0-rings
(13) Minor Rubber Co. and 0-rings
(14) Parker’Seal Co. 0-rings Compound N674-20

2. Buna-N (NBR) - Food Grade

a. NBR - Butadiene acrylonitri1e rubber.
b. 60 + 10 Durometer.
c. Continuous service temperature to 275*F maximum.
d. Approved materials are as follow:

(1) Anchor Packing Co.
(2) Armstrong Cork Co.
(3) Chesterton Style #125
(4) Clark Gasket Co. White Nitrile
(5) Parker Seal Co. 0-ring Compound N1000-70 (Gray)

'Vi1,
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STANDARDS MANUAL
REPAIRS

SUBJECT: Gaskets - All Tank Car Nozzles and Fittlnas - 
Selection and Application

- _

SECTION V.B. (Cont'd) SHEET 21 OF 54

13. Teflon (PTFE)

a. PTFE - Polytetrafluoroethene
b. Pure virgin teflon material ^
c. 85J Rockwell Hardness.

d. Continuous service temperature to 500 F maximum. ro
e. Approved materials are as follow:

1) Anchor Packing Co. Style #1182 and 1183
2) Chesterton Style #2000
3) Chicago Gasket Co. & 0-rlngs
4) Chicago Wilcox Manufacturing Co. 
5 Clark Gasket Co.
6) Oisogrln Ind. 0-rings
7) Halogen Seal Corp. & 0-rlngs
8} John Crane Packing Co. t 0-rlngs

Gasket Cutter

c*>

cn

NOTE: To install teflon O-rlng place Item with groove and 0-rlng In
boiling water to soften and expand teflon and heat part to 
which 0-rlng is to be applied. Heating part will prevent 
premature cooling of the 0-rlng. After application of the 0- 
rlng, immerse again in hot water to shrink O-rlng in place. 
Due to flow and set characteristics of teflon, it should never 
be used for safety valve or vacuum relief valve seals.

14. Teflon Encapsulated 0-rings

a. Use in place of teflon 0-rings for greater resilience. Check with 
SCL/Englneerlng before use.

b. Resilient elastomer core with seamless encapsulation of virgin 
teflon.

c. 80 + Durometer average overall - Elastomer 70 ^ 5 durometer.
d. Continuous service temperature to 400*F maximum.
e. Approved materials are as follow:

(1) Chesterton Aw Co. Vanway Style #70 and Style #76
(2) Keystone Seal Co.
(3) Oisogrln Ind.

ST0213145
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SUBJECT: Gaskets - All Tank Car Nozzles and Fittings - 
Selection and Application

SECTION V.B. (Cont'd) sheet 22 or S4

15. Teflon Filled Gasket Material

a. PTFE - Pure Polyt'etrafluoroethene with filler.

b. Filled to r«duce cold flow.
c. Hardness as Indicated below.
d. Continuous service temperature to 500*F maximum.

e. Approved materials are as follow:
Garlock Gylon - Fawn 25* Ceramic Filled, 95 Durometer 
Gar lock Gylon - Blue 25% Ceramic Filled Fluffed, 75 Durometer 
Garlock Gylon - Black 25% Graphite Filled, 95 Durometer

16. Thlokol (PTR)

a. PTR - Polysulfide rubber.
b. 65 ♦ 10 durometer.
c. Continuous service temperature to 225*F maximum.
d. Approved materials are as follow:

(1) Anchor Packing LE-A-KOL Style #4617
(2) Minor Rubber Co. t 0-rings
(3) Parker Seal Co. 0-ring Compound T341-65
(4) Thiokol Chemical Corp.

17. Urethane (AU-EU)

a. AU or £U - Polyurethane rubber.
b. 70 ♦ 10 Durometer.
c. Continuous service temperature to 200*F maximum.
d. Approved materials are as follow:

(1) Acushnet O-ring Compound U10016
(2) American Cyanamid Cyanaprene
(3) Anchor Packing Co. Style #2620
(4) Disogrin Ind. 0-rings
(5) DuPont Adiprene

1
6) General Tire Co. Genthane
7) Minnesota Rubber Co. Style #522FX

8) Minor Rubber Co. t 0-rlngs 
(9) Parker Seal Co. O-ring Compound P642-70
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STANDAROS MANUAL 
REPAIRS

SUBJECT; Gaskets - All Tank Car Nozzles and Fittings - !

Selection and Application
SECTION V.C. SHEET 23 OF S4

Pickings - Square Braided Type

C-l. Graphite and Carbon - Square braided

a. Graphite filament - interlocking braid. •

C-2.

b. Lubricant Impregnated.
c. Continuous service temperature to 1200*F maximum.
d. Sizes 1/8* - 1* In 1/16" Increments.
e. Approved materials are as follow:

1} American Gasket Co. Style >175
Anchor Packing Co. Ankorlok Style #1742 

.. Chesterton Style #375 
4 John Crane Packing Co. Style #1625GR 

Gar lock Style #100 
Johns Manvllle Style AF-1

Asbestos and Graphite Impregnated - Interlocking braid

a. White long asbestos fibers impregnated with graphite.
b. Lubricated.
c. Continuous service temperature to 350#F maximum.
d. Sizes 1/8" - 1" in 1/16" increments.
e. Approved materials are as follow:

{1} American Gasket Co. Style #191
(2) Anchor Packing Co. Style #317
(3) Chesterton Style #315
(4) Gar lock Style #115
(5) John Crane Packing Co. Style #1810
(6) Johns Manville Style #270

C-3. Teflon Fiber Impregnated With Teflon Suspensoid - Interlocking braid

a. Lubricated with TFE lubricant.
b. Continuous service temperature to 500*F maximum.

c. Sizes 1/8“ to 1" In 1/16" Increments.
d. Approved materials are as follow:

American Gasket Co. Style #174
Anchor Packing Co. Style 11334
Chesterton Style #1724
Garlbck Style #£5898
John Crane Packing Co. Style #C104S
Johns Manville Style CX-1

.W * *
• 4
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STANDARDS'MANUAL
REPAIRS

SUBJECT: Gaskets - All Tank Car Nozzles and Fittings -
Selection and Application

SECTION V.C. (Cont’d) SHEET 24 OF 54

C-4. Packing - Braided Teflon Tape

a. Alternate for teflon envelope and cut gaskets.
b. Can be used with a 316 stainless steel connector for butt joint 

available from Chesterton or can cut to fora tongue type endless 
joint.

c. Continuous service temperature to 400*F maximum.
d. Sizes i/2* to 2" wide x i/8* thick.
e. Approved materials are as follow:

(1) Chesterton Style #382
(2) Chicago Gasket Co. Tuflex

C-S. Packing • Chevron Seal Type

a. Virgin teflon moulded V-rlngs.
b. Continuous service temperature to SOO*F maximum.
c. Constructed with one header compression ring and one follower. 

Order sufficient compression rings to make up given stack height. 
Stack height is measured with ten (10) pound load applied to 
unconfined state.

d. Minimum of three compression rings per set is recommended.

e. Approved materials are as follow:
(1) Anchor Packing Co. Anchorflex Style #1135T
(2) Chicago Gasket Co. Series 6225
(3) Chesterton Halogen's Style #608
(4) Halogen Seal Co. Style #608
(5) John Crane Packing Co. Style #C-VU
(6) John Crane Packing Co. Style #C-VH __
(7) Johns Manvllle Chempac V-rings rNj
(8) Johns Manville Uneepac Ring Packing __

CO

co

Aft. t - ' - • / i-

ST0213148



STANDAROS MANUAL 
REPAIRS

SUBJECT; packets - All Tank Car Nozzles and Flttlnqs -
Selection and Application H --------------

SECTION V.D. SHEET 25 or ^4

O. Manufacturers and Suppliers

1. Acushnet
P. 0. Box E016 Dept. TR 
New Bedford, MA 02742 
(617) 997-2811

Alphabetical Listing by Company Name.

10. Dlsogrln End. (Teflon 0-rlng) 
Perimeter Rd.
Manchester, NH 03103 
(603) 669-4060

2. American Cyanamld 
Elastomer l Polymer Dlv.
Bound Brook, NJ 08805 
(201) 831-1234

3. American Packing t Gasket Co. 
Oept. T.
P. 0. Box 213 
Houston, TX 77001 
(713) 675-5271

4. Anchor Packing Company
One Buttonwood Square North 
Philadelphia, PA 19130 
(215) 568-7808

5. Armstrong Cork Company 
Industry Products Dlv.
1010 Concord 
Lancaster, PA 17604 
(717) 397-0611

6. Chesterton AW Company 
Middlesex Industrial Park 
Route 93
Stoneham, MA 02180 
(617) 438-7000

7. Chicago Gasket Company 
1285 WEST North Avenue 
Chicago, IL 60622 
(312) 679-3340

8. Chicago Wilcox Mfg. Co.
16928 South State Street 
South Holland, IL 60473 
(312) 339-5000

9. Clark Gasket Company 
2707 South Wells 
Chicago, IL 60616 
(312) 842-1744

11. Ourable Mfg. Co.
P. 0. Box 1010 
Paoll, PA 19301 
(215) 647-6900

12. E. I. DuPont Company 
Plastics Oept. 0-13127 
Wilmington, OE 19898 
(302) 774-2421

13. Flexltalllc Gasket Company 
P. 0. Box 680
Bellmawr, NJ 08102 
(609) 931-2500

14. Forslunds - Chesterton Dist. 
1719 Main Street
Kansas City, MO 64108 
(816) 842-0868 C/>

15. Garlock, Inc.
1666 Division Street 
Palmyra, NJ 14522 
(315) 597-4811

16. Goshen Rubber Company 
Dist. Oow Corning 
P. 0. Box 517
1525 South Tenth street 
Goshen, IN 46526 
(219) 533-1111

17. Halogen Seal Corp. (Teflon) 
150 Gaylord
Elk Grove, IL 60007 
(312) 439-7400

18. John Crane Packing Company 
6400 Oakton Street 
Morton Grove, IL 60053 
(312) 967-2400

o
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SUBJECT: Gaskets - All Tank Car Nozzles and Fittinqs -
Selection and Application !

SECTION V.D. (Cont'd) SHEET 26 op 54

'r«

19. Johns Manville Sales Corp. 
Sealing Components Oept.
Ken Caryl Ranch
Oenver, CO 80217 
(303) 979-1000

20. Helrath Gasket Co., Inc.
P. 0. Box 9630
39th t Huntington Park 
Philadelphia, PA 19140 
(215) 223-6000

21. Minnesota Rubber Company 
3630 Wood Dale Avenue 
Minneapolis, MM 55416 
(612) 927-1400

22. Minor Rubber Co., Inc.
49 Ackerman Street 
Bloomfield, NJ 07003 
(201) 338-6600

23. Nicolet-Ambler Div.
Wissahickon Avenue 
Ambler, PA 19002 
(215) 646-4000

24. Parker Seal Company (0-rings) 
2360 Palumbo Drive
P. 0. Box 11751 
Lexington, KY 40512 
(606) 269-2351

25. Precision Assoc., Inc. (0-rings) 
742 North Washington 
Minneapolis, MN 55401

26. Raybestos Manhattan, Inc.
100 Oakview Drive 
Trumbull, CT 06611 
(203) 371-0101

27. Sealing Specialists, Inc. 
Chesterton 01st.
1721 South 7th Street 
St. Louis, HO 63104 
(314) 621-6210

28. Sealtlte Corp. (Supplier/cutter) 
1923 Washington Avenue.

• ,;St. LOUiS, MO .

• T. ... ;;.2y • . **— i'.

29. Thiokol - Marketing Division 
930 Lower Ferry Road 
Trenton, NJ 08650 
(609) 396-4001
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REPAIRS ST02!3 151

SUBJECT: Gaskets - All Tank Car Nozzles and Fittings

Selection and Application
T».

SHEET 27 Qf 54

VI. Standard Gaskets for Various Commodities. If a specific commodity is not shown - 
In Tables A or B, contact Engineering for Instructions.

COMMODITY

A. Gaskets for Pressure Cars
llWW i MUl

fel Mam* llaMr (d| .
W i/WM tlMar (MM
*.| •/«**-! tli(mi
tu ■/KMUI llmr {(Ml 
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4-U IF| lipilW tMW 
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GASKET

FLAT
ELASTOMERIC 

OR 0-RING
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J ACROLEIN A7 Al A2 65 BIO Bl

ALUMINUM TRIETHYL A6 A2 AS 84 B1 B13

ALUMINUM TRIMETHYL A6 A2 AS 64 Bi 613

AMMONIA, ANHYDROUS Al A7 A6 BIO B5 B4

AMMONIUM NITRATE SOLUTION A2 A7 Al SI B5 BIO

AMYL MERCAPTAN A3 Al A13 B6 BIO B8

ARGON AS A7 A2 64 BS Bl

BORON TRICHLORIDE A2 Al A7 86 B7 B16

BORON TRIFLUORIDE A2 Al A7 66 B7 B16

BROMINE AI4 Lead 66 B7 B16

BUTADIENE A2 Al A7 B6 87 B13

BUTANE A2 Al A7 61 610 85

BUTYL LITHIUM A? A7 A13 B16 B17 813

BUTTL MERCAPTAN A7 A6 A13 B5 84 613

BUTYLENE A7 A6 A13 B6 87 B16

CARBON DIOXIDE A2 A7 A6 81 65 B4

CHLORINE A5 A3 B6 BIO 88

CHLOROPICRIN AI A6 A7 BIO 81 86

OICHLORODIFIUOROMETHANE Al A2 A3 BIO B3 86

DICHLOROMONOFLUOROMETHANE Al A2 A3 BIO B3 66

DICHLOROTETRAFLUOROETHANE Al A2 A3 BIO B3 66

DIMETHYL ETHER A2 Al A3 61 B7 812
ETHANE A2 Al . A3 B1 B6 87

ETHION A7 AS A13 BS B4 : 86
ETHYL ALUMINUM SESQUICHLO- 
RIDE

A7 A6 A13 B5 B4 B6

ETHYLAMINE ANHYDROUS A6 Al A2 B4 BIO Bl

ETHYL CHLORIDE A2 A7 A13 B1 86 J&j|
ETHYLENE A7 A2 Al'
•f '• I , '
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STANDARDS MANUAL
REPAIRS

SU8JECT: Gaskets - All Tank Car Nozzles and Fittings -
_____________ Selection and Application

SECTION VI.B. (Confd)________________

(B. Gaskets for Non-pressure Cars - Cont'd)

iWOTM » MU I COffWDITY
ASBESTOS

GASKET
(Ol4-1 «"«A4 «/lIIW Hiw (M*|

4.1 «SM4-I Ilnttr (Ml 
M •rKJU.I 11 Mar (t«Ml 
M a/KM-! IlnMT {OlrMl 
(44 a/M>l I1«r (JHI

W bln I «/TF! mt tU S.l. 
4-u e«w/feHi 
4-U Cwr J«a«u«
4-U r«flM (Mlw
*-U IF! UmfHM linnn
4-14 Mi M«n»l«
*■11 «n*tu &MM

N

M WMU4 (Ml 
M ««M Mil (M 
*•1 «Nui mi 
M (Ittl
M IM|lM (Wl 
M «IU* 4 <mi 
M Flmtlllam (fw»l 
l-i (C»l
14 ItNT (Ml 
l-U Mna (Ol 
l-U IIMm ("Ml 
i.u t*nm (itni 
l-U I«FI«I (mmIM *-1«» 
l-U tki« fiiim iauriii i-i* ikimi (mi 
l-lf UTiti—■ (*4»-«|

*«Ula«i
:•! irtmn*Knm 
M liMi«(in«iii 
:•> liflal/fcllMBMti

t*\m Tim :-i i«m«i (hm

I',1! I-iLylf

f'.k

I’. 1C

i it: 1 \ A

a\U

& ‘

'-•if.

CETYL ALCOHOL A2 Al A13

CHLORAL A7 B6 Al

1 CHLORAL HYDRATE A7 B6 Al

CHL0R0ANE A2 A3 Al

CHLORINATED PARAFFIN A2 A3 Al
/CHL0R0ACETIC ACID SOLUTION A7 Al A6

/ CHL0R0ACETYL CHLORIDE A7 Al A6

CHL0R0ANILINE A7 A6 Al

CHLOROBENZALDEKYOE A7 A6 A13
CHLOROBENZENE A2 A13 C4

CHL0R08ENZENETHI0L A2 A13 C4

CHL0R0BENZ0TRIFLU0RIDE Al A6 A7

CHLOROFORM A1 A6 A7

CHLORO-IPC Al A6 A7

CHL0R0NAPHTHALENE A7 A2 Al

CHL0R0PHEN0L A7 A2 A13
para-CHLOROPHENYL ISOCYAN­
ATE

A7 A2 A13

CHL0R0SULF0NIC ACID. A3 A13 C4

CHL0R0T0LUENE A7 A6 A2

CITRIC ACID Al A2 A7

CITR0NELLA Al A3 A7

CLAY SLURRY A2 A3 Al
COAL TAR A2 Al A7

COAL TAR PITCH A2 Al A7

COD LIVER OIL A2 A7 A6

CREOSOTE A2 Al A3

CRESOL Al A3 A6

CRESYL DIPHENYL PHOSPHATE Al A3 A6
CRESYLIC^ACID. A6 A7 A13

CR0T0NALDEHYDE [ ;L : 
'CUHEK^^t^r •

A7 ; 

.A7p

Al- :

in ■

A2
A13

m : • ,

FLAT ' 
ELASTOMERIC 

OR 0-RING

81

BS
B5

86

86
85
85
85
85
86 

86 

B6 
86 

B6 
86 

B6 
B6

B3
B6
BIO
810

B1
81
B1
81
81
86
86
86.

87
84
84
B1
B1

810
810
84 
B4 
87 
B7 
B7 
87 
810 

B7 
B7 
B7

813
BS
B1
61

83
BIO
810
85
86 
B7 
87

86
810
810
87
87 
86 . 
86 
86 
68 

B16 
616 
B8 

B8 

B4 

B8 
B8

88

B15

B4
B5
85
810
65
85
64
87
88 
88
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STANDARDS MANUAL 
REPAIRS ST02 I 3 153

| SUBJECT: Gaskets - All Tank Car Nozzles and Fittings - .
Selection and Application

SECTION VI.A. (Cont'd) SHEET 26 OF 54
1 (A.

Ammtm 1 taul

Gaskets for Pressure Cars - Cont'd)

COMMODITY
ASBESTOS

GASKET

FLAT ' 
CUSTOMER IC

OR O-RING
*•1 IlMv (Oil
JU| WUM llaMr («M)
M a/llMUS IfnMr SKI 
*■* •fftM-l IIM* I*M|
M Hmt C*1w<m|.
*■* • */Mr> ll*MP | Ul 
M few. H*Mr <p*|
M itiril a/IH lUMltM SU*I 
*-* fcfril m/m mt 11* 1.1.
*-10 C*o**r/t*IU 
A-U Camur J«ct*u*
«-U Itflu l<n*lu**-li vi i—ir»«« iMin 
M* m *■ nmui NH*rlll( 
Ml iruMt* SM

II
MMM

M»-*14
i-ia i-u i-u •-(* 
l-U • II 1-U

«**! fmmt
_ _ Ml
Mr* (iaitUrjU** Nl. (Ml fiu* * (mi iimiiiitM Iraq) 

(0*1
ium- 1*1

}?'tlllom (*»>«)
T«fl*« (fTFIl
r«fl« buuliw Mn| 
t«fl« HIlM Mwlil 
r»iM»i (mi

do-nii

C*1 lr***U*/C«rM*:■( iiMM/mmu 
Ttf Ign/klMHIl 

t-i rifle* I AM
J-l Tiflc*

ETHYLENE OXIDE
ETHYL MERCAPTAN
HELIUM
HYDROCYANIC ACID
HYDROFLUORIC ACID,
ANHYDROUS
HYDROGEN
HYDROGEN CHLORIDE 
HYDROGEN SULFIDE 
ISOBUTANE 
ISOBUTYLENE 
ISOPROPYL MERCAPTAN 
LIQUEFIED PETROLEUM GAS 
METHANE
METHYL ALUMINUM SESQUIBRO- 
MIDE
METHYLAMINE, ANHYOROUS
METHYL BROMIDE
METHYL CHLORIDE
METHYL MERCAPTAN
METHYL PARATHION
MONOCHLORODIFLUOROMETHANE
MONOCHLOROTETRAFLUOROETHANE

MOTOR FUEL ANIT-KNOCK COM­
POUND
NITROGEN
NITROGEN DIOXIDE
NITROGEN FERTILIZER SOLUTION 
(above 40 psla)
OXYGEN
PARATHION

PHOSGENE

AS BS 813
A1 AS A7 86 BIO B8
A6 A1 A2 B4 BIO 61
A7 A6 A2 BS 84 66
A10 All A13 68 B13 BIS

A7 A1 A2 85 810 Bl .
AS A7 A1 84 BS 86
A7 AS A1 B5 B4 616
A2 A1 A7 Bl BIO B5
A7 A1 A2 B5 BIO B12
A6 A7 A13 B4 B5 B13
A2 A1 A7 81 BIO B16
A2 A7 A13 Bl B6 B16
A7 A6 A13 BS B4 BS

A6 A1 A2 B4 BIO Bl
A2 A7 A13 BS B7 Bl
A7 A1 AS B6 B7 BS
A7 A6 A13 85 B4 B13
A7 AS A13 B5 B4 66
A1 A3 A4 BIO B3 68
A1 A3 A4 BIO B3 68
A2 A1 A7 BS 81 810

A6 A7 A2 B4 B5 Bl
A6 A7 A13 B4 85 • 813
A2 A6 A1 81 64 BIO

A1 A7 AS 812 86 BIO

ST0213153



STANDARDS MANUAL
REPAIRS

SUBJECT: Gaskets - All Tank Car Henries and Fittings -
______________Selection and Application_____________

SECTION VI.A. (Cont'd)________________ SHEET 29 OF 54

(A. Gaskets for Pressure Cars - Cont'd)

aitflmb ; 
III

iMM IMlI
A-l Vftmtrtm 11 Mar (a)
A-l •/IWA-1 IlMV ««|
1-1 v/IUUUt ll«Mr mi
AH •VUCA-S IIMr fMl 
A-f •SltNUI l<«
u wtxtri IImt (
t-f fm. IIMr (011
*-* talrtl o/Mt iUUlMf I Cm I
AH Srir11 mfltl M 1U t.l. 
A-U Cm»m/1*I1<
A-U [wr itcuul 
A-U Tirtn IxmIm
a-u wi imrim aammm
A-U An »m. iimlM KtUrllll 
A. 1| inriu Sort

II
1-1 
W 
l-l 
14 
M 
M 
M 
M 
M 
I-10 
l-U 
l-U 
l-U 
l-U 
l-ll 
l-U

(Ml) I 
(»)

1M 
W)

furl (IUI
Am. (0*1 

vi cm a (nm 
rimiiiioM (raai
NvmIm (Oil 
Iamt (Ml

iihm (uni 
r«rin (ran
TfVIn (MimlHM A-*1«a 
Ttfln fillM Nitrncl 
rxiMAi tmti 
UrtUM (AU-CUI

l«l>M

{-l
M

I
InmufCirM 
KMUilCnriu ItflM/VUMAMU 
;>fi« tvm 
fi<lM l-'IAM

COMMODITY
ASBESTOS

GASKET

FLAT
ELASTOMERIC 

OR 0-RING

PROPANE A2 Al A13 B1 B6 B15

PROPYLENE Al A2 A7 B6 67 615

REFRIGERANT GASES A1 A2 A3 810 B1 83

SODIUM A2 A7 A6 B1 B5 B6

SULFUR DI0XI0E A7 AS A2 B5 B4 B1

TETRAETHYL LEAD A2 Al A7 B6 B1 610

TIN TETRACHLORIDE A2 AS A7 B6 B1 64

TRIMETHYLAMINE, ANHYDROUS A7 Al AS B5 810 84

VINYL CHLORIDE A7 Al A2 B6 B5 810

oo 
—1 
O
5%i

CO

cn
XT

«^V.iS-£$mSV :*j*!5' ■ • - J. '* ■
- \ ’*-i

• - .. ; * **• »*•
• . v £•*

■ ’ ■ i. f. Ji. '•

ir »r»* • .

i i. r*
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STANDARDS MANUAL
REPAIRS

ST0213155

SUBJECT: Gaskets - All Tank Car Nozzles and Fittings -
Selection and Application 

SECTION VLB. sheet 30 or ^4

B. Gaskets for Non-pressure Cars

iUMM I Mtl
4-1 «/*- 
t-t m/UJU-t It
A-l *sfcM-t llmr 
i-4 itRMUl Itriv 
M i/IM-t IUmt

lt«Mr (at

'Ml OiI art ID |
i-4 ./Myl IlMar ( Ul

A-i lalrtl wrrt mt Hi t.l.
A-U CMMT/hltl
*-ll twr JictMM
A-U tlftM ImIM
A-U trt lanfulM AtMiiM
4-14 M MKOMUI Nuntll
fell Inoiu »Mt

ffllta.
(Ml

(la
1*1 W 
•-J
m M»i <tm 
M ItDflM M*. (0*1 
<-< itm * imn

Ilmtlllcm (rw«)
4-4 i^ala (3*1 
t-i l«Mr (Ml 
••10 a_*rw (a I 
l-U It ItCBM (Ml 
i-u r^t» inn)
»•(« T«rl«> bcuiiltui M*| 
l-U Ttf1» (Ilia Kturttl
i-u tmmi (mi
l-U intMM (u-cii

InlM

C-l InniuiCna 
C-I tiMUttiriaiti 
M TlflMtVilNMIl 
,’*J f(fl« IlH;•! r*fi«

COMMODITY
ASBESTOS

GASKET

PUT
ELASTOMERIC

OR O-RING

ACETALDEHYDE ' A7 A2 AS B5 B4 B1

ACETAMIDE A1 A2 A7 BIO 61 B5

ACETIC AGIO A7 A1 A6 BS BIO 66

ACETIC ANHYDRIDE A1 A7 AS BIO 65 64

ACETONE A7 A6 C4 B5 64 B16

ACETONE CYANOHYDRIN A7 AS C4 BS 86 B4

ACETONITRILE A7 AS C4 BS 86 B4

ACETOPHENONE A7 AS C4 B5 B4 B6

ACETYL CHLORIDE A13 C4 — B6 B7 813

ACETYL TRIBUTYL CITRATE A7 A6 A13 BS 64 B13

ACRYLIC ACID A7 A1 A2 B5 BIO 81

ACRYLIC EMULSION A7 A1 A2 BS BIO B1

ACRYLIC RESIN SOLUTION A7 A1 A2 65 BIO B1

“ACRYLOID" OIL ADDITIVE 
(in a flammable solvent)

A7 AS A13 BS B4 B16

"ACRYLOID" OIL ADOITIVE 
(in a nonflammable solvent)

A13 AC C4 66 61 67

ACRYLONITRILE AI3 A1 A3 BIO B3 B8

ADIPIC ACID SOLUTION A1 A2 A6 BIO 61 B4

ADIPONITRILE A13 Al A3 BIO 63 B8

ADMIXTURES A13 A1 A3 BIO 83 B8

ALDOL A7 A2 AS BS 63 B1

ALFONIC A7 A6 A2 BS B4 61

ALKYO RESIN AT A6 A2 610 84 69

ALKYLATE A7 A6 Al 65 84 69

ALLYL ALCOHOL A2 Al A13 61 610 64

ALLYL BROMIDE A2 Al A13 61 610 64

ALLYL CHLORIDE A6 Al A2 64 BIO 61
ALLYL TRICHLOROSILANE AS Al A2 64 BIO 81

ALUMINA TRIHYDRATE SLURRY AS Al A2 B4 BIO

ALUMINUM, RCEfATE SOLUTION f.; 
ALUMINUM-WWONlilM SULFATE*^ A?.-.

-■—L' \
Blflv.

• *.* 'Taf
A, BIOS

glfi
-V .■ti;' a:.,-, • . , -

1 . - ■ ■ •••".jM -
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STANDARDS MANUAL
REPAIRS

ST0213156 ;

SUBJECT: Gaskets * All Tank Car Nozzles and Fittings - T1 -

Selection and Application
SECTION VI.B. (Cont'd) SHEET 31 OF 54

(B. Gaskets for Non-pressure Cars • Cont'd)
11

COMMODITY

FLAT
ASBESTOS ELASTOMERIC

GASKET___ OR O-RING

Sr*:*- v .. 
-|

*.» »*• Mm« (01)
ALUMINUM CHLORIOE SOLUTION 
ALUMINUM FLUORIDE SOLUTION

*•< l/»*W 11 MV (IM)
A-l WHMUS llaaar (»)
*■« WHMUS llaaar (fatal 
(Ul WHMUS llaaar (Oil aria I 
*■1 Whirl llaaar (till
s wsoTTuiiirsEV aluminum sulfate
*-« ialrtl a/TM aa 111 $.1.
Mil Caaaar/talU 
A-U Caaaar jwuua 
*-U Tafia (malaaa 
*-U Iff laarariua ItMIM 
Ml Haa aaa.utaataa aaurtali 
full trualla Mai

CliaaHg

l-l MM [Ml 
W fcwua aai faaa
l-l waui jail 
m Mri mui
M (Mrlaaa frta. (P«l 
M «Uaa I (Ml 
l-r fliraalltcaaa (m«|
•-4 «r*ala (CM) 
l-l laaar (Ml 
I-10 laatram (01)
|.U tlllaaaa (FnM) 
l-U tafia (ffftl 
l-U Tafia Cacaaaalnaa *-rla| 
l-U Tafia Mila auntl 
Ml niaaal (mil 
I-IT ia-atMM (W-nil

facslaa
C-) Inalia/taraa 
(-I UMUI/lfWIU 
C-1 Taflarlwlaanaaia 
C-a rwia lua 
C-1 Tafia *-n«a

ALUMINUM SULFATE (FOOO) 

AMINOETHYLETHANOLAMINE 
AMINOPHENOL SOLUTION 
AMIN0THIAZ0LE 
AMMONIA, AQUA
AMMONIUM CARBONATE SOLUTION 
AMMONIUM NITRATE SOLUTION 

AMMONIUM SULFAMATE SOLUTION 
AMMONIUM SULFATE SOLUTION 

AMMONIUM SULFIDE SOLUTION 
AMMONIUM SULFITE SOLUTION 

AMMONIUM THIOCYANATE
AMMONIUM THIOSULFATE SOLU­
TION
AMYL ACETATE 
AMYL CHLORIDE 
AMYL NITRATE 
AMYL NITRITE 
AMYL PHENOL 

AMYL TRICHLOROSILANE 
AMYLENE 
ANILINE
ANIMAL FEED SOLUTION 
ANIMAL OILS
ANTIMONY PENTACHLORIDE 
AROCHLOR
AROMATIC CONCENTRATE 

ARSENIC ACID -''
ASPHALT

, LIQ^D‘V>^f'^>::

A2 A7 Al B1 B5 BIO
A2 A7 Al B1 85 810
A2 A7 Al B1 .85 610
A4 AI3 C4 B2 Bll Bll
A6 Al A2 BIO B1 B4
AS A7 A13 66 87 B13 |
A6 AS Al B5 B4 BIO
A1 A2 AS BIO 84 B5

. Al A7 AS 610 BS B4
A2 A7 Al 81 B5 BIO
A2 A7 Al 81 BS BIO
A2 A7 Al 81 65 BIO
A2 A7 Al 61 BS BIO
A2 A7 Al 61 B5 BIO
A13 C4 — B6 B7 B16
A2 A7 Al B1 B5 BIO

A7 A13 C4 B5 BI3 B15
A7 Al A13 BS B7 613
A7 A6 A13 BS 64 68
A7 A6 A13 85 64 B8
A6 A7 A13 B6 B7 813
Al A3 A13 B6 BIO B1
A2 Al A13 B1 66 B16
A7 AS Al B5 84 66
A2 A6 Al B1 84 : BIO
A7 AS A13 BS 84 813
AS A7 A13 B4 85 B6
A7 A6 A13 B6 B5 B12
A2 Al A13 ,S!*J
A7 A2 Al - ' ,-b'5-'>:>BlJ

A2 /; Al A3 J
’or. v,r ... tmm

ST0213156



STANDARDS MANUAL
REPAIRS ST02I3I57

SUBJECT: Gaskets - All Tank Car Nozzles >nd Fittings -
Selection and Application

SECTION VI.B. (Cont'd)

T

rr:
SHEET 3Z <* M

(B. Gaskets for Non-pressure Cars - Cont'd)

*IMMt 4 NMl COffflDITY
ASBESTOS

GASKET

FLAT
ELASTOMERIC 

OR 0-RING
• m mnw kmv ia)*•* a/tUUU* llw (Ml *•1 •/|M*-I IIW (M| ATRAZINE A1 A2 AI3 86 B7 613

*■4 iIIM.1 IIW (|«M|*•1 a/ltMUf IIMr (OlrWl BANVEL 0 A1 A2 A13 B6 B7 B134-4 Whitrl KMT (IUI• £2 S S'S^iSr*®' BARIUM CHLORATE SOLUTION A1 A2 A6 610 81 62
M Wtrll WTT| MUU.

A1 A2 A13 B6 B7 B134 4-1* CMW/hlll *•11 Cmw lacHM BASAGRAN
1
i

*>U f*l« ImlM *>u rrc iihhk mwat*•!< w wmtn Mimii 8ENZALDEHYDE •A7 A6 A13 BS B4 68
*■11 IrMMM BENZENE A2 A13 C4 66 616 B13

f *-L W4 IM)4-1 MM (Ml rw
8ENZENE PHOSPHORUS OICHLO- 
RIOE

A7 A1 A2 B6 B8 BIO

j 4-i u*.| (Mli-4 Mtri (iaiM imriM w. IWI BENZENE SULFONIC AGIO A7 A1 A2 66 66 810

I
m «iiw * iron4-t n«wi|icm (rwi1-4 N*«JM <»l BENZOIC ACID SOLUTION A7 A1 A2 86 B7 B16

1 M Iw (Ml4-U WWW <ai4-11 llllm <WH) BENZOYL CHLORIDE A7 Al A2 66 B7 B13

f ' i.u r»ftm («ni1-14 Ttrla Uuwliu)I.U Mfla (Hl« ■■will BENZYL ALCOHOL A7 A6 Al B6 B5 64

4 ■•14 rkiml imi i.ir mt<M (Mfeori BENZYL,CHLORIDE A7 Al A2 86 B7 85

f iiatM BIPHENYL A7 Al A2 B6 B7 616

i ;-l inwu/Crw i-l umtnilnMu BISPHENOL SOLUTION A7 Al A2 B6 B7 B16C-l T*lM/4aMMM14 ;-i ttOm Ti«a ;-1 r«r>M ix-iuft BORIC ACID SOLUTION A2 Al A7 B1 BIO B5
BROMOCHLOROMETHANE A2 Al A7 B6 B7 B13
BROMOCHLOROPROPANE A2 Al A7 B6 B7 B13

i
j BUTYL ACETATE A7 A6 A13 65 B4 813
i

normal-BUTYL ACRYLATE A3 A6 A7 616 84 B13

I BUTYL ALCOHOL A2 Al A6 B1 BIO B6
i BUTYLAMINE A7 A2 A4 B6 B1 B13
« BUTYL BENZYL PHTHALATE A7 A2 A4 BS B1 S13

• BUTYL CARBITOL A7 A6 Al B5 84 BIO

BUTYL CELLOSOLVE A7 A6 Al 85 84 B12

•. BUTYL CHLORIDE A2 Al A7 B6 B7 . B13

tert-BUTYL-ffi-CRESOL A2 Al A7 B6 87 65

BUTYL ETHER A2 A7 A13 B16 817 613
• .

BUTYL GLYCOL A7 A6 A13 B6 B16 B12

BUTYL LACTATE A6 A7 A13 66 B16 B12

■-»?■■ v r-f-

■ r ' A ■
■mi. BUTYL METHACRYLATE 

BUTYL OLEATE

A6
A7-

A13 C4
■ A6 > ;'A1-

616^Jl3
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STANDAROS MANUAL 
REPAIRS

STCI213158
1 SUBJECT: Gaskets - All Tank Car Nozzles and Ftttinos - ~]---------
I Selection and Application *1“ "
I SECTION VI.B. (Cont'd)

SHEET 33 OF sa

(B. 6a$ket$ for Non-pressure Cars - Cont'd)

IlMUt t NK*I
*-l WlarN IlMar (a)
*-J a/IUM-i IlMr Ml)
A.) «/tUU.| It MV M)
JM IlMV fMl
A-l WBM-I |t«r CMvIMl 
>~4 a/fcitrl IlMV (ill)
A-l a/lUrrl** Itm. 11 MV (0 
A-4 fcml WM lutalati ]Ui 
A-l talrtl m/Tft m* tU t.l. 
A-U CMMr/l*l(l 
A-U Cmmt )MM 
A-U Tifla Cmltm 
A-U lit ImtihhM >IM1H 
A-H JMa M Mtmaa Martill 
A-U IMttU hM

(I,

COftWDITY
ASBESTOS

GASKET

PUT
ELASTOMERIC 

OR 0-RING

l-l MM (Ml)
M IMAM (Mil fmt 
l-l UKU| (Ml 
IM lrt,i (IUI 
W (utrlM frm. (P«l 
1-4 tritM A (rail
I-I ItmillliM (ml 
l-l *M4lM (t»l
• -I IlMV (Ml
l-U AMM (CMi-u itiimm ira*| i-u tvim inn)
l-ll Tfflaa llUMllM *«1»« 
I-U T«fl« rtlln anvil I 
l-ll Otaut (Ml 
1-17 Wrtaan* (AU-CUI

•caIRfi

• 1 IroatutCrMi 
Cl tiMM/lrimu
:•) rtflta/ivinaut*

Tffta" lu)
-I TtflM

y, v ; r

BUTYL PHENOL A7 A1 A2 B6 B5 B16
BUTYL PROPIONATE A5 A1 A3 B6 B4 BIO

V BUTYL SEBACATE A7 AS A13 B6 B5 B4
BUTYL STEARATE A2 A7 A13 B6 616 61
BUTYL TRICHLOROSILANE A7 AS AI3 65 B4 B6
8UTYRALDEHY0E A7 AS A13 BS B4 BIS
BUTYRIC ACID A7 AS AI3 BS B4 BS
BUTYROLACTONE A7 AS A13 B5 84 B16
BUTYRONITRILE A7 A5 A13 65 B4 87
CALCIUM ARSENATE A7 A1 A2 65 BIO 61
CALCIUM ARSENITE A7 A1 A2 85 BIO 81
CALCIUM CARBONATE SLURRY A? A7 A1 81 B5 BIO
CALCIUM CHLORIDE SOLUTION A2 A7 A1 B1 B5 BIO
CALCIUM CITRATE A1 A7 A2 BIO 65 B1
CALCIUM HYDROXIDE SLURRY A2 A7 A1 61 B5 BIO
CALCIUM HYPOCHLORITE A7 AS A2 B5 B4 BS
CAMPHENE A2 A7 A6 86 B7 B16
CAPRIC ACID A2 A7 A3 B1 BS 83
CAPROLACTAM A13 A12 C4 B13 B15
CARAMEL COLORING A4 A13 C4 B2 Bll B13
CARBARYL A7 AS A1 B6 B7 B5
CARBITOL SOLVENT A7 A2 A1 85 61 B6
CARBOFURAN A7 A13 C4 B16 85 B13
CARBON BLACK OIL A1 A2 A6 BIO 61 B4
CARBON DISULFIDE A3 A7 A1 B6 87 .616
CARBON TETRACHLORIDE A2 A3 AI3 BS B1 ' B7
CASTOR OIL A4 A13 C4 62 611 B13
CELLOSOLVE ACETATE A7 AS A13 65 84 B7
CELLOSOLVE SOLVENT A7 AS A13 BS 64 B7

CEMENT. CLINKER. GRINDING COH-
'^v:r^tf0UN0i

..A7'i^B6.:fAl^;;'fJVf i#' *
bs;mb4:
V*;’ ^<lj

, . 4f
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STANDARDS MANUAL
REPAIRS $T0213(5q

SUBJECT: Gaskets - All Tank Car Nozzles and Fittings -
•_______ Selection and Application______________________

SECTION VLB. (Cont'd) ____ SHEET 35 OF 54

(B. Gaskets for Non-pressure Cars - Cont'd)

U««*ta* t MUl

•iMac (a) 
• I Mar DM j

>*M)

Ul (At 
4-44-1 ll>
A-A a/MUS ||a 
kl a/kMU| KMAt CXIa-IM) 
M a/htrl IlMW ( U|
U WtUrlM IIMT (in 
M lalral MUM Sulafaai JUal 
4-4 lalral WDI m* 111 S.I.. 
4-lt Caatar/Sails 
*-U Caaaar J hum 
(Ult Taflaa (Mlwa-u trt iMnrwM xmim
A-K Am aaa-atsaila* AMartlll 
i-tl Inalu Mart

(I

M UM {Mil faa4
*-J MUl (SMI
1-4 Mtrl (tUI ___
M (tfiri«M Arm. (0*1 
1-4 nut a (ran 
U> rimlllM (fm)
1-4 nwalaa (CM)
M law (Ml 
I-IS lawa (Oil 
l-U IIIICWI* (nwj|»-u Tt4i« inrci
1-14 Taflw fwc*a**l*ta< S-rlaa 
l-U trhm /1I1W attwilt 
1-14 Dilatal (m|
1-1) lArtAtm (444-01)

IlMIKfi

C-l IrMMU/CarMi 
(•( luatn/lriKiU 
(•) Ti(li.(biMtti4 
:-4 Tafia* Tan 
:•» t«d* «-n*ai

lb?"

' fy;\

n-
)V‘*.V • « ^ .

ASBESTOS
FLAT ;

ELASTOMERIC
COMMODITY GASKET OR 0-RING

CYCLOHEXANE A2 A1 A7 B1 B6 B7

CYCLOHEXANOL A2 A1 A7 B1 86 B7 ;

) CYCLOHEXANONE A6 A7 A13 B5 B4 B16

CYCLOHEXENE A2 AI A7 B1 66 B7

CYCLOHEXYLAMINE AS A7 A13 65 B4 616

CYCLOPENTADIENE A2 Al A7 81 B6 B7

CYCLOPENTANE A2 Al A7 B1 66 B7

CYaOPROPANE CARBONITRILE A2 AI A7 B1 B6 B7

2,4-D A7 A2 AI3 66 B7 8B

2,4-0, BUTYL ESTER A7 A2 A13 66 B7 88

2,4-0, ISOOCTYL ESTER A7 A2 A13 B6 B7 B8
D-D SOIL FUMIGANT A7 A2 A13 66 B7 88

DECANOL- A2 Al A13 B1 B6 B7

DIACETONE ALCOHOL A7 A6 AI B5 B6 610

DIALLYLAMINE A7 A2 Al 65 B1 810

DIAMINODIPHENYL METHANE A7 A6 Al 66 B7 813

DIAMMONIUM PHOSPHATE S0LU- A1 A2 A6 BIO B1 B4
TION
DIAMYLAMINE A7 A2 Al B5

0
81 BIO

DIAMYL PHENOL A7 A6 Al B6 B7 813

01 AMYL PHTHALATE A6 A7 A2 B4 B5 B10

01AZINON A2 Al A6 B6 87 B1

DIBENZYL SEBACATE A7 A6 Al B6 65 64

0I6R0M0CKL0R0PR0PANE A7 A6 A2 B6 85 B7

DIBUTYLAMINE A1 A13 C4 BIO B13 B15

DIBUTYL CRESOL A7 Afi Al B16 B17 . B5

DIBUTYL FUMARATE A7 A6 Al B5 B4 61

01BUTYL KALEATE A7 A6 Al B5 64 B1

DIBUTYL PHTHALATE A7 A6 A13 B5 B7 B16

0I8UTYLTIN DILAURATE A7 A6 Al B5 B4 81

DICAPRYL PHTHALATE .. A6 A7 A2 i: ’65 ■%
js1 "i 'A -V
[mr

.DICHL0R0ACETALDEHY0E A7 A6 -A1J"
iv. •• ; 
>«■;

‘ vl
>-B4: -fl

iLw

. • -* ", ' * f*

• ”
t i
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ST02J3I60

SUBJECT: Gaskets - All Tank Car Nozzles and Fittings -
Selection and Application

SECTION VI.B. (Cont'd) sheet 36 of 54

(B. Gaskets for Non-pressure Cars - Cont'd)

«<MUt I Mil

i-1 NffaMrm 11 Mar {a)
*•1 «/MM If amp Mil 
4-J n/ftM-l Damp M)
*-* a/KMUI Damp I am)
*■1 a/KM-l IIaMP OlllPf At)

A/lutrl IIamp duet

COMMODITY

DICHLOROANILINE

ortho-DICHLOROBENZENE

ti WSo.'Tuflir.EV para-DICHLOROBENZENE•not lutAiMi iuti 
M Itfrtl WTTT M IU 1.1.
*■11 CAAMP/Itltt 
*-Ll CitMP JtCMtM 
*-U TtflM iMtltta 
kU 111 ImirilM IIAttltt 
*•14 Am Am MUltM MMPltlt 
4-11 IrttklU amt

n*
1-1 IM4 (AM)
M 1AM (AMI PaaA 
M Utt-I (Ml 
M Mirl liBI
M ItAplAM Pft*. I (Ml 
1-4 PftAA A (PM) 
l-l riMllllOA IPlAfl)
I-I atmIm (CPI)
1-4 IMAMT (Ml
l-U tmtrmm (Ol
l-U IIHcam (P*H|
l-U TaPIaa (PTTtl
1-14 TaPIaa (jcaamImm »-P1At
l-U rtflAI PI11M Atta-lll
l-U Tmami (mi
1-17 WtfMM (AU-ni

PACCIam

1 IruMU/CarMa 
C-l fiMM/(rmiu1 TPIv/klWMIl

d TtflOA ftM 
t-| If!ItA t-PIAfi

DICHLOROBUTANE
DICHLOROETHYLENE
OICHLOROMETHYL ETHER •
DICHLOROPHENOL
DICHL0R0PR0PIONIC ACID
DICYCLOHEXYLAMINE
OICYCLOPENTADIENE
DIESEL OIL
DIETHANOLAMINE
DIETHYLAMINE
OIETHYLALUMINUM CHLORIDE

DIETHYLBENZENE
DIETHYL CARBONATE
DIETHYLENE GLYCOL
DIETHYLENE GLYCOL DIETHYL 
ETHER
DIETHYLENE GLYCOL MONOETHYL 
ETHER ACETATE
DIETHYLENE GLYCOL MONOMETHYI 
ETHER
DIETHYLENETRIAMINE
DIETHYLETHANOLAMINE
DIETHYL KETONE
DIETHYL PHOSPHITE
DIETHYL PHOSPHOROCHLOR100- 
THIONATE
DIETHYL PHTKALATE 
DIETHYL .SULFATE
DiaiK»0ETI^J^>4 

DIISOBUTYL CARBINOL^ J

ASBESTOS
GASKET

PUT
ELASTOMERIC •

OR 0-RING \

A6 A1 A2 84 B7 616
A2 AI3 C4 66 67 813

A2 AI3 C4 66

NC
O B16

A2 A13 C4 66 B1 B7

AS A13 C4 64 66 87

A7 ,A2 C4 616 B17 65 {
A7 A2 A13 66 87 66
A7 AS A1 65 64 BIO
A2 AI3 C4 61 B13 B15
A2 A13 C4 66 87 613

A2 A1 A13 B1 66 67
A7 A1 A2 65 BIO 61
A7 A2 A1 65 81 BIO
A2 A7 A1 61 B5 BIO

A2 A13 C4 66 B7 B16
A1 A2 A6 BIO 61 64

A7 A2 A1 B5 B1 610
A1 A2 A13 B16 B7 613

A1 A2 A13 616 87 B13

. A1 A2 A13 616 67 613

A7 A1 AS B5 810 B4

A7 A1 AS B5 610 B4

A7 A6 A13 65 64 B13

A7 AS A13 B5 84 ' B6
A7 AS A13 65 64 86

A7 AS A13 B5 64 [«■.:<)
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STANDARDS MANUAL
REPAIRS ST0?I3!6I |

1 SUBJECT: Gaskets - All Tank Car Nozzles and Fittings - • «

Selection and Application
—p 1 M m ■ — il--------- —

1 SECTION VI.B. (Cont'd) SHEET .. 37 OF <54
(B. Gaskets for Non-pressure Cars - Cont'd}

AuarLaa I Haul

l-l Mwrw IlUar (Ol 
1-J t/MMI IlUar |M*| 
i.) a/KM-S ll*W {Wtl 
A-4 ifUM-1 »IU*r |fMl i-l ■fiuw-i ((Mr lain**] 
1-4 a/luljrl llmar Util 
U ftturlan haa. H«a*r (D 
1-4 lain I */»« Stalalaaa tta 
1-4 lain! WTfl M tU 1.1. 
l-U CacMr/ialU 
l-U raw* J CUM 
l-U Tafia* Man
l-U Tft taafaa*ii*4 HMtua 
1-14 aaa aaa-aaaaaw Nauafala 
l-ll tnaaiiu Bwai

II
• I

COMMODITY
ASBESTOS

GASKET

FLAT
ELASTOMERIC 

OR 0-RING

i-i 
M MM Ml Fa*4 

Ml
HI

<P*I
t-i lalfl l
- 1 <t*r*au 4raa.
1-4 Tlta* 1 (Fn)
4-1 flaraalllaan* (FW«)
1-4 Kraal a* tUM|
- l liar (Ml 
I-to aaaarau (a) 
l-U Sllleau (anajl 
4-J Tafia* (FtTII
l-ia Tafia* Cnciaaalata* 4-a-l*f 
l-U faflm filial «turn I 
l-l« TMaul (FT!)
1-17 Ur at mu (AU-CUI

laulnfa

• 1 (na*iu/Caraa*
C-l luaaua/lramiia 
.) (tfle*/Waaau*ia 
-a Tafia* Taaa 
-I Tafia* a-n«m

01 ISOBUTYLENE A7 A6 A13 B6 87 B16
01 ISOBUTYL KETONE A7 A6 AI3 B5 B4 B16

, 01ISOBUTYL PHTHALATE X7 A6 A13 B5 B4 B16
OilSODECYL PHTHALATE A7 A6 A13 BS B4 616
01ISOOCTYL A2ELATE A6 A1 A3 B4 B10 81
01ISOOCTYL PHTHALATE A7 A6 AI3 BS 64 B16
01ISOPROPANOLAMINE A7 A1 A6 B4 B10 B4

01ISOPROPYLAMINE A7 A1 A6 BS B10 64

0ILAURYL - 3,3‘- THIODrPRO- 
PI0NATE

A7 A6 A13 BS B4 B6

DIMER ACI0 A1 A2 A7 B6 B10 61

N.N-OIMETHYL ACETAMIDE A7 A1 A6 BS B10 B4

DIMETHYLAMINE, ANHYDROUS A7 A1 A6 B5 B10 B4

OIMETHYLAMINE, AQUEOUS A7 A1 A6 B5 610 64
N,N-DIMETHYLANILINE A7 A1 A6 B5 B10 B4

DIMETHYLDICHL0R0SILANE A7 A1 A6 B5 B10 B4
DIMETHYLETHANOLAMINE A7 A1 A6 65 B10 64

H, N-OIMETHYL FORMAMIDE A7 A2 A6 05 61 64
DIMETHYL HEXANE A2 A1 A3 01 BIO B3
DIMETHYL HYDRAZINE A6 A1 A2 B4 B10 81
DIMETHYLHYDROXYLAMINE A7 A1 A6 B6 B5 B10
0IMETHYL0L PROPIONIC ACIO 
SOLUTION

A7 A6 A1 B5 B4 B10

0,0-DIMETHYL PH0SPH0R0CHL0RI- 
00THI0ATE

A7 A6 A13 BS B4 B6

DIMETHYL PHTHALATE A7 A6 . AI3 B5 B4 B7

DIMETHYL SEBACATE A6 A7 A13 B6 B4 • B5
OIMETHYL SULFATE A1 A2 A6 BIO 81 84

DIMETHYL SULFIDE A1 A2 A6 610 81 B4
OIMETHYL SULFOXIDE A1 A2 A£ BIO 81 B4
ortho-DINITROBENZENE A2 A13 C4 . B6 <
OINITROCHLpROBENZENEv^ S/$
OINlTROClibROBENZbTRIFLliorS?^ 
BinF '• —--------- ;--------

A2 - M3,
A13’

C4
C4 ^

ST0213161
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S T 0 ?13(62

1 SUBJECT; Gaskets - All Tank Car Nozzles and Ffttlnqs - r—~i—

I Selection and Application

9' SECTION VI.B. (Cont'd) SHEET 38 or ca

1.

r

r

(B. Gaskets for Non-pressure Cars - Cont'd)

MUM 4 Mil

*4 H/lmtrmt II— (SI 
M d/4l4lA4 ItHMr (Mil 
JUI d/UU-I 11 Mar Ml
44 d/M.U| lldttr P«a)
4-1 i/KMUl llaaar aidtddl 
44 Wbtyl ItaMr (fr||

lalral mfjft aM JU 1.1. 
4-U Camr/talia 
4-U tinaf Jtcuua 
4-U T*n« ImlM 
4-u ill t— irum ijmim 
4-14 Ma !■ aiaw Ntunali 
4-14 IniMi M

fl
1-1 KM44 (Ml)
M 14*4-4 («M| IM 
4-1 «4M-t (M|»4 Myi uai
44 IHtIm 4*l< (all 
14 mat a <n«i
4-f flw-MlllcM (4VMI 
14 *)Hla (CHI 
14 iwr (Mli-u mw iai 
4-U ttl«M4 (MM)i-u r«<iM jrmi
4-11 tdfla C/iUdaaldUd Midi 
4-U Ttfla 4111a aawlil 
1-14 TMM41 («\l 
4-U »|U»I (4U-CU)

ltd

C-l
•l

C-]

c-i

Iraadlu/CarM 
Uimai/tfudiu 
Ttriad/WidMwia 
TtTlad Tim 
tafia l-mi|i

(- •

COMMODITY
ASBESTOS

GASKET

FLAT
ELASTOMERIC

OR 0-RING

DINITROPHENOL A6 A7 A3 B6 B7 B13
DINITROTOLUENE A1 A7 A3 B6 BIO B7

f» DIOCTYL ADIPATE A7 A6 Al B5 B4 66
DIOCTYL AZELATE A6 Al A2 84 810 61
DIOCTYL HALEATE . A7 A6 Al 65 64 Bl
DIOCTYL PHTHALATE A7 A6 Al 85 64 66
DIOCTYL SEBACATE A7 A6 Al' B5 64 B6
DIOXANE A7 A6 A13 85 64 B13
OIPENTENE A2 A13 C4 B6 65 B16
DIPHENYLAMINE A1 A2 AS B6 B7 B16
OIPHENVLOICHLOROSILANE A1 A2 A6 B6 B7 B16
DIPROPYLENE GLYCOL AI A2 A6 BIO Bl 64
DIPROPYLENE GLYCOL DIBEN­
ZOATE

A1 A2 AS BIO Bl B4

DIPROPYLENE GLYCOL MONO­
METHYL ETHER

A2 Al A3 61 B7 B12

OISOOIUM EDTA SOLUTIONS A2 A3 A7 Bl B3 85
DISODIUM PHOSPHATE A2 A3 A7 81 63 85
DISULFIDE OIL A7 A2 Al B5 81 BIO
DITRIDECYLPHTHALATE A7 A6 A13 85 B4 616
DIVINYLBENZENE A2 A13 C4 B6 B7 B16
DODECANOL A6 Al A2 B4 BIO Bl
DODECYLANILINE A6 A7 A2 64 A5 Al
OODECYLBENZENE A2 A13 C4 66 B7 816
DODECYLBENZENESULFONIC ACID A3 A13 C4 B3 B13 B15
DOOECYL MERCAPTAN Al A13 C4 65 B7 813
DODECYLPHENOL A7 A6 A13 BS B7 813
DOOECYLTRICHLOROSILANE Al A2 A6 B6 87 B16
OOWTHERH A A7 Al A3 85 BIO B3
DRILLING MUD A2 A3 Al Bl ,-B3 ■M*
DRIPOLENE (UNION CARBIDE)

.M/' 1 • v<T;
;r ■ ■ . . ’ • ;v

A7 A6 ■mV'" 
" <

v

66^'
. • / 4

r ■:

^•6S:£

: .. ♦.4r*

. •;
* iff *• 1 ■ • >
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STANDARDS MANUAL
REPAIRS

ST02 I 3 I 63

SUBJECT: Gaskets - AH Tank Car Nozzles and Flttlnos
Selection and Application

SECTION VI.B. fCont‘<n' SHEET 39 or ^

(B. Gaskets for Non-pressure Cars - Cont'd)

IlMIM I UK* I COMMODITY
ASBESTOS

GASKET

PUT
ELASTOMERIC 

OR 0-RING
• X-l 1/lMW H»«r (a)

DUAL Ali~l ■ /«MU IlKMr
*-l ■/ilm-I liw

«*•)
n>

A2 A6 B6 B7 BIS
4-1 l/RMUt It W 
M i/MM-l IIMW

'Ml
CHlrlna) DUTREX Al A3 A6 BS B7 BB

« M i/htrl IlM* ( U)

£i DYFONATE Al A3 A6 86 B7 B8# *-♦ blnl wOJI M HI 1.1.
EPICHLOROHYDRIN4-lfl CM**r/S*l«

4-U ter JmtM A7 A6 A13 B5 B4 B13
»•
i

4-U Ttf}m ImlM
i-U TTt loriyim Maw
4-14 4a, KxilMW MtUrltll

epoxy resin, Uncured . A7 Al AS 65 BIO B4
4-11 IrM-tU ftM EPTAM A7 Al AS 65 BIO 64

1 |*l |M-I (Mil ERAOICATOR A7 Al A6 B5 BIO B4
J M UM (mi) f—4 

t-1 kju_l (SMI
m Mri (ini

ESTER guh Al A7 AS B1 85 B4

1
M (t»riM tm. (F*i
M »it*» 4 (fail ETHANOLAMINE Al A7 AS BIO B5 B4.

1 M /tirMtlfM (P>M)i 1-4 *mt* (csn)
1-4 (Ml ETHYL ACETATE A7 A6 Al B5 84 B12

1*

4-U mrw (91
4-U SIIIom (m«| 
*>j r*i» ifTrtl

ETHYL ACETOCETATE A7 A6 A13 B5 B4 B12
l-U lff\m (aaiutitK Mm
i-u r<r\m nn« hcmtisi ETHYL ACRYLATE A7 A6 A13 65 B4 B12

4. i-u (mi
1-17 urvtMm (MMU) ETHYL ALCOHOL A7 A2 Al B5 B1 BIO

T Real nft

C-l tfl«MU/C«’*OT ETHYLAMINE AQUEOUS A6 Al A2 B4 BIO B1
(-1 lMUt((»l«ll ETHYL AMYL KETONE A7 A6 A13 B5 B4 616
C-4 Trflan Tim
C-l l«-n«fe N-ETHYLANILINE A7 Al A6 BS 810 B4

ETHYLBENZENE A2 A13 C4 B6 B7 B16
ETHYL BROMIDE A7 A2 Al B6 B1 B7

• ETHYL BUTANOL A7 A2 Al 85 B1 BIO
ETHYL BUTYL KETONE A7 A6 A13 B5 84 B16

• S-ETHYL-N-CYCLOHEXYL-N-
ETHYLTHIOCARBAMATE

A7 Al A3 B6 87 65

ETHYL DICHLOROSILANE Al A2 A7 BS BIO 81
• . ETHYLENE CHLOROBROMIDE A7 AS A13 B6 BS 64
• ETHYLENE CHLOROHYDRIN Al A2 A7 86 BIO 61
ft. ETHYLENE DIAMINE A7 A2 Al B5 61 : S10

ETHYLENE DIBROMIDE A7 A2 Al B6 B1 87

s. 1,2-ETHYLENE DICHLORIDE A6 A7 A13 86 BA 87
ETHYLENE GLYCOL A7 Al A2 B5 BIO 81

'■■•Vi *

.•V-

i ; s , ft
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STANDARDS MANUAL
REPAIRS

ST02I3I64

| SUBJECT: Gaskets - All Tank Car Nozzles and Flttlnqs -
1
I Selection and Application 1
1 SECTION VI.B. iCont'd) SHEET 40 OF 54

(8. Gaskets for Non-pressure Cars - Cont'd)

Wain iMil

4-1 a/laaarww llaav (CM 
4-t i/MNU) iimar '
4.1 a/IIMUJ Ifaaar 
4-4 a/UM-l IlMar laMl 
4-1 a/KMUS llaaar Cllnaal 
M a/latjl llaMT ( Ul 
‘ «/(uwlaw *rm. llaaar in 

Wlral a/104 lUlalaai tUal 
M ialral a/m «l 1U J.I. 
4-U Caaaar/WIII 
4-U Caaaar laoacal 
4-U fa/lM bnalaaa 
t-U TM laarirital «IIM<aa 
4-14 !■ »m aitaiaa amrlali 
4-11 (rtMlti Swat

II
M
M
l-l

t~r
1-4
1-4
I-«
l-U
l-U
•■14
l-U
l-U
1-17

COMMODITY
ASBESTOS

GASKET

FLAT
ELASTOMERIC 

OR 0-RING

ant M 
**>Mjrl <l»>

Ct*r>M Iraa. (0*1 
•lua 4 (mi 
Hawaii! caw (mB) 
ayaalM (Cat) 
liaaar (Ml

iiiimac fr*mi 
rrn« (nni
Ttflaa (acaaaalMM 0-n»t 
faHa. Mila aaunil 
Tktaaal (mi 
JftwtAara (Mi-CVI

laczl-ca

C-l CraaaltaTCa 
:*l 4iMttai/Criaaiu 
:-] faf lan/laiaaatcfl 

faflaa f«M 
{•I Ilia »-n<wa

‘'•'•la
I&V.. i.(.

■al a. ‘. - • .
. :V.v

-1^7
A-ryk-' .. v-

ETHYLENE GLYCOL MONOBUTYL 
ETHER ACETATE

A2 Al A3 B1 B7 B12

, ETHYL ETHER A2 A7 AS B16 B17 613
ETHYL FORMATE Al A7 AS B6 87 810
2-ETHYL HEXALDEHYDE A7 AS A13 65 B4 68
2-ETHYLHEXOIC ACID A7 AS A13 B5 B4 68
2-ETHYLHEXYL ACRYLATE A7 A6 A13 B5 B4 B12
ETHYLIDENE NORBORNENE A7 AS A13 86 B7 BIO
ETHYL METHACRYLATE A7 AS Al B16 B13 —
ETHYL METHYL ETHER A2 A7 AS Bie B17 B13
ETHYL MORPHOLINE A7 ' AS Al 3 B5 B4 B8

ETHYL NITRATE A6 Al A2 64 BIO 61
ETHYL NITRITE A6 Al A2 B4 BIO B1
ETHYL OXALATE A6 A7 Al B6 B7 84

ETHYL PHOSPHONOTHIOOICHLO- 
R1DE

A6 A7 A13 B6 B4 B7

ETHYL SILICATE A7 Al A2 B5 BIO B1

ETHYL TOLUIDINE A7 AS A2 B5 B4 B2
ETHYL TRICHLOROSILANE A7 Al A2 65 BIO BI

FATTY ACIO Al A2 A7 B6 BIO B1
FATTY ALCOHOL Al A2 A7 BS BIO Bl
FATTY AMINE Al A2 A7 B6 610 Bl
FERRIC CHLORIDE SOLUTION A2 A7 AS B1 B5 B4

FERROUS SULFATE SOLUTION A2 A7 AS B1 BS 84

FISH OIL A2 AS Al B1 B4 BIO
FLUOPHOSPHORIC ACID A7 A6 A3 65 84 - B6
FLUOROSULFONIC ACID A7 AS A3 65 B4 86

FOOTS A2 AS Al B1 B4 BIO

FORMALDEHYDE SOLUTION A7 AS Al BS 64 BIO

V ’’ ' ' .y -

--wv. /• "-'r-*;.
- »»*

•f .Tv- ?>■

f'\ •
4.*

.'

** ’ *V ♦ . * i 4 ;. •; • ....wm-
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