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GLAND DESIGN, ELASTOMERIC O-RING SEALS, STATIC RADIAL

y

1, PURPOSE

1,1 The purpose of this document is to provide the aerospace industry with standardized dimen-
sional criteria for static radial elastomeric O-ring seal glands, It supplements ARP 1231,

"Gland Design, Elastomeric O-ring Seals, General Considerations™, |

2, SCOPE

2.1 Thig document establishes standard gland dimensions for static radial O-ring seal applications
and provides recommendations for modifying these glands in special applicatjons. No pro-
visi¢ns are made in this document for anti-extrusion devices )SI unit convexsions for U.S.
custpmary units have been provided for reference purposes;

igate or consider patents which may apply to the subject

any technical report. In formulating and approving technical reports, the Board and its Committees will not investi

3. GENERAL REQUIREMENTS

3.1 Applicable Documents

practices recommended, are advisory only. Their use by anyone engaged

3.1.1 ANSK B46,1 - 1962 ~ Surface Texture
3,1.2 AS 568 - Aerospace Size Standard for O=Rings

3.1.3 ARH 1231 ~ Gland Design, Elastomeric O-Ring Seals, General Consideratiops

y SAE standard or recommended practice, and no commitment to conform to or be guided b

3.1.4 ARE .1233 - Gland Design, Elastomeric O-Ring Seals, Dynamic Radial

3.2 Gland Configurations

ports, including standards approved and

3.2,1 Standard Glands < Figure 1 depicts rod-mounted and bore-mounted radial O-ring seal glands.
Starldard dimensions for these glands are tabulated in Table 8. These dimensions are designed
for nse with.8eals conforming to AS 568 tolerances. They are computed in Icordance with
the priteriadefined in paragraph 4 of this document and in ARP 1231,

3.2,2 Exemption - Standard glands are not provided for the larger diameter bore—lpounted applica-
tions. In these larger sizes, Diamefer H becomes larger than the outside diameter of the O-
ring seal, This condition makes the installation of a seal impractical. Bore-mounted seal
glands have been provided up to those sizes where diameter H is equal to or greater than the
seal ID plus 1/2 (seal O.D. - seal 1.D.).

3.2,3 -Modified Glands - The standard gland dimensions may be modified to achieve an optimum sealing
configuration., In selecting or computing gland dimensions, the criteria defined in ARP 1231 and
in paragraph 4 of this document should be consulted.

3.3 Surface Texture

matter. Prospective users of the report are responsible for protecting themselves against liability for infringement of patents.*

in industry or trade is entirely voluntary. There is no agreement to adhere to an

¥
SAE Technical Board rules provide that: "All technical re

3.3.1 Figure 1 defines the preferred surface texture to be used with the glands described in this

s ‘*’ document. The 63 microinch (1.6 micrometre) texture is satisfactory for most static applica-
tions. A 32 microinch (0.8 micrometre) texture may be substituted if there is relative motion

between seal and gland sealing surfaces during operation, However, if this relative motion be-
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comes excessive, the application should be considered dynamic and ARP 1233 consulted, ‘
4, DESIGN CRITERIA
4,1 O-Ring Seal Stretch

4,1,1 Minimum Stretch - Static seals should be stretched a minimum of two percent as installed in the
gland, This assures a snug fit in a-short time for elastomers such as fluorocarbons which are
slow to return to size after stretching,

4,1.2 Maximum Stretch - The as-installed seal stretch should be held to a low value consistent with the
need for a two percent minimum stretch and with the gland dimensional tolerances needed for manu-
facture, Excessive stretches can cause stress cracking during operation particularly with nitrile
geals. The maximum stretch resulting from the standard gland dimensions In table 3 varies from

2.5 % to [L0% depending on size. Of the sizes listed, 85% have a maximum stretch of less than 5%.
Considenation should be given to reducing the stretch where there is concern’over possible stress
cracking} ’
50
MAX
TYP
: ®
-
LT m E
DIA \_
DIA -H-
A 63(1. 64m J7 DIA

- — B
DIA I
T K}\ 63(1.6 um \y_ 7

NOTE: SURFACE TEXTURE: ANSI B46.1-1962, INDICATED SURFACES SHALL BE
FREE OF ANY FLAWS EXCEEDING THE ALLOWED SURFACE ROUGHNESS VALUES

GEOMETRIC TOLERANCES, EDGE BREAKS, CORNER RADII,
AND LEAD-IN RAMP DIMENSIONS: SEE ARP 1231

DIMENSIONS IN () ARE MICROMETRES .

FIGURE 1 TYPICAL O-RING SEAL GLANDS
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4,2 O-Ring Seal Squeeze
4.2,1 To avoid assembly problems and to avoid leakage, static O-ring seal glands should be designed to
achieve nominal and minimum squeezes as listed in Table 1. These values have been used in com-
puting the gland dimensions of Table 3. Minimum squeeze should be calculated by considering the
following factors: a) diametral tolerances, b) eccentricities, c) offset, and d) seal cross section
reduction due to stretch. Offset refers to the condition where the rod has shifted in the bore to the
extent that the rod and bore are in contact.
TABLE 1
O-Ring Seal Squeeze
Nominal Cross Nominal Minimum
Section Diameter Squeeze % Squeeze
Per AS 568 (W) of W Nominal
.070 in, (1,78 mm) 21.0 .004 in,(0.102 mm)
.103 in, (2,62 mm) 19,0 «005 in. (09127 mm)
[/} .139 in, (3.53 mm) 18.5 <007 in.{0,178 mm)
«210 in, (5.33 mm) 16,5 +0107in, (0. 254 mm)
«275 in, (6. 98 mm) 15.5 +013 in. (0. 330 mm)
4.3 O-Ring Seal Swell
4,3.1 To accommodate O-ring seal swell, gland widths should be designed to achieve a minimum gland
volume efjual to 130% of the O-ring seal free state volume, This will permit glangls to be used with
several different seal materials and operating fluids. The glands in Table 3 provide a minimum
gland volume which is 125% to 135% of the O-ring seal free state volume, If the gdjacent structure
is strong| enough, these glands can be uséd with all material/fluid combinations, including those
where the fully soaked O-ring seal volume exceeds the gland volume,
4,4 Diametrdl Clearances
4,4,1 The rod-fo-bore diametral clearances must be controlled to prevent O-ring seal gxtrusion during
operation. The diametral clearances listed in Table 2 are suitable for use with most elastomers
g at operat{ng pressures up to 1500 psi (10340 kPa). The glands in Table 3 incorpofate these diametral
clearances. /
TABLE'2 TABLE 2
DIAMETRAL(CT.EARANCES DIAMETRAL CLEARANCES
IN INCHES IN MILLIMETRES
Seal Boreto Seal Bore to
Cross Section (W) Rod Clearances Cross Section (W) Rod Clearances
.070 @d.D, = .500) .001-,004 1,78 . D. = 12.7) 0.025-0,102
.070 (I.D, over .500) .001-,005 1.78 (I.D. over 12.7) 0.025-0,127
.103 .001-,006 2,62 0,025-0,152
.139 .002-,008 3.53 0.051-0.203
«210 .003-.009 5.33 0.076-0. 229
« 275 .004-,012 6.98 0,102-0.305
Prepared by

Committee E21 Design and General Standards for
Aerospace Propulsion Systems

Committee G4 Elastic Seals

o

Distributed under license from the IHS Archive



https://saenorm.com/api/?name=1419b278843ac80fd07b75d219974559

SAE ARP*1232A 77 WM 8357340 0025278 0 WM

>
' O
Q@
©
Q
o
-
e
] 9L0°€ -€L0°¢€ 981°¢c -%8T°E €81°€ -18T°¢€ %0~ -
G%6°2C —-2%6°C §s0°c -gs0°¢ 2s0°¢ ~050°¢€ 0%0- ,mm
L18°2 —%18°¢ LZ6°2 ~-g26°C »26°2 -226°C 620~ ‘o
069°2 -189°2 008°2 -86L°2 L6L"C —86L°2 8€0~ o)
095°%C ~=L95%¢C 0L9 % -899%¢ L99°2 -999°¢ 1€0~ Lo
€EH*Z —0EH° 2 €95°2 ~-T¥s°¢ 045°2 -8€G°2 9€0- -
§0e*2 -20€°¢ STy °2 —€1%°2 21%*2 -0T%°2 S€0—
8L1I%Z ~5L1°2 882°2 -982°2 §82°2 —€82°2 He0~
0s0°C =L%0°2C 091°2 -851°¢ LST®*C ~551°C €€0-
GEC *2 -L20f¢ 226° T ~026°1 616°1 ~-L16"°1 026°T —-L16"1 0€0°2 —-820°2¢ L20°2 -4920°2 2€0-
ZCETT —€EElT Y6L°T =26L°T T6L°T -68L°1 26L°T -68L°1 206°T -006°T 668°T -168°1 T1€0- ¢
ELLT -0LII'T §99°1 -€99°1 299°1T -099°1 €99°1 -099°1 eLL°T -TLL°1 0LL°T -89L°1 0€0- E
§95°1 -2%sI'1 Les°1 —-ges™d veg®l -2€5°1 Ges°T -2e5°1 S99°T -€%9°1 2%9°T ~0¥9°1 620- £
L1e*T —¥IsP1 CT¥°T -80%°1 LOY*T -90%°1 80%°1T -g0%°1 LIs*T -<S1IS°1 #15°T -21s°1 820— 2
1e%*T 8541 ehe*1 ~1ve°l Ce°*T —-8g€°1 19e*1 -gee°1 1s%°1 -6%%°1 8¥H*1 ~9%%H°1 120~ i §
88€°1 -s8el1 (82°*T -8L2°1 i1 -sl2°1 8L2Z°T —~al2°1 88€°T ~98€°T G8€°T -€8€°1 920- ‘e
€2g°1 ~C2¢ef 1 912°T -%12°1 €12°1,.5T112°1 »12°1 -T112°1 gZe°1 -12¢e°1 0ce*T -8T€°1 s20- m
6S2°1T —-95¢1 TST T -6%1°1 8T T 941" 1 6%1°1T —-9%1°1 652°T -L52°*1 9621 —vg2°1 »20— ”m
$61°T ~-T1611 18C*T -48C°1 %80°T ~¢80°1 G80°1T -280°1 ¥61°T -261°1 161°1T -681°1 €20~ "3
. 1€1°1 -821[1 #2011 -22C°1 T120°T -61C21 22n*1T -610°1 TET*T —-621°1 82T°T -921°1 220~ .3
99C°T —€9¢CP 1 696° -lSe°* 966° —H56° LS6® —%s6° 990°T -%90°1 €90°T -19C°T Tge- am
_ 200°1 666 $68° -£68° ¢68° -C68° €68° -—068° 200°T - oO°1 666° -166° 020~ )
6€6° —SE6f 1e8* -62¢8° gZg* -928° 628° -—928° 6£6° -Ll€6* 9€6° -—%E6° 610- .
9L8° -€Lgf 89L° =9G.l° S9L° -—€9L° 98L* -g9L° 9Ll8° <%l8° €L8* -T18° 810~
218* -608[ %0L® -ZoL* 10L°® -669" e0Lr, -669° 2ig* -018* 608° -108° L70-
gLt —sHLfP c%9° -8¢5° Lg9*® -5€9° 8€9Y/ . ~%E9° gyL® -9HL* SHL®  —gvL® 910~
¢8%* -—6L9[ HL6*° -2LS* TLG® -69s5° Zlg® =69g° 289°* ~-089° 6L9° =LL9° s10-
919° —slI9f gCg*® =-9Cs* S0g° -%0S° §0s* -4%09° 919° -H19° €19° =219° $10~
2sg*  -1ssf Yoy =2y T¥%*  -0%%* Tov*  -09H7 296°® -088° 6%9° -8%S° €10-
88%* =184 (8€° -8LE" Llg* -9Ll¢€* Lle® -9Le® 88%* -98%° G8%* -=%8%* 210-
XA MR Al 91e°  -Hie* €1e* -21¢° €1e* -21¢° E€2H* -12%° 02y* -6T%* 110~
19e* -—Cocf gge* -1s2° cse® -6%2° gsz® -6%2° I9€° -65€* 8GE® ~LGE* 010-
gee* =Legf 1e2*  -612° glgs -Lize° 8ig* -—L12° 8¢es ~92¢” G2€° —H2¢*” 600-
S11°-601° Lez® =562 681° =-L181° 981° -¢81° 981° -581° Lect j-562° ¥62° ~-¢62° 800-
QZ1°-011° ¥9c* -€92f Ls1* -6ST” HeT*  —€a1° $61° ~€s1* »92° /r292° 192° -092° L00- Mﬂ,
0¢1*~C11" T1ee* -ogef €21 -g71° 2z1ts -121° 22t -12t1° T€e* =elz” 8eer =~lege~ 900~ Aw
7C1°=%1T° L1g* =912 211 -Cit~ 601 -80T1° 60I° -—80T° L1e* =-s12% %12* -€12° S00- MHV
AL A €81° -281f (80°* -8lC"® LL0® —910° LLO® -—-9L]° €8T -—18T° 08T* -6LT" v00—~ (1)
AH ST1°-901"° 0cT1® =6%1 134Y =E9C ¢S0T — 190 <90~ - 190 UsT =851 LyT1® -9%T° €00~ (1)
1T1°-T101° LTT° =G1T° 16C* -6%0° 840" -Lv0° 8¥0* —L1%0°* LIT* -s511° »11* -€IT7° 200~ Hw
"w% iti--101" %80* -€8C* §€0° -GeC* GEC* =-=%£0° Ge0° -—%€0* »80° -280° 180° -080° 100~ (T
o 9 * 3 H g * d v 2 *  *ON Hsvg
-— HLQIN * *VIG ONVI9 *VIQ 3¥0S8 *via aoy *  °VIG ONVIO *VIQ 3¥08 °VIQ NOLSId  * 895 SV
GNVI9 % C3LNNOW 3¥08 * Q3 INNOW QoY * 3 ONVI9
W SZHONI NI SNOISNZWIG ONVTO CUVANVLS - € 376Vl
>l



https://saenorm.com/api/?name=1419b278843ac80fd07b75d219974559

SAE ARPx1232A 7?7 BN 8357340 0025279 2 M

ARP [232A

9S1®-9%1°
€91°-gqtl”*
€91°-€c1*
€91 ~gsT*

89T1°-861"°
891°-861°
gL1"-8ST"
261°-281°

STT1*-sC1°*

9 *
HLQIM %
anNvI9 *

LG6°T ~€G66°1 €6L°T -06L°1 68L°T -18L°1 161°T -18L"1 L66°T -%56°1
€68°T ~-688°1 62l°1 -92.L°1 GZL"T —-e2l°1 12L°1T -g2l°1 €68°1 -068°1
0e8°1 -9¢8°1 999°T -€G69°1 299°1 -099°1 %99°T -099°1 0€8°1 -1¢8°1
g9L°T -19L°1 109°1 -86S°1 166°T -666°1 665°T ~666°1 S9L°T -2¢9L°1
669°1T —969°1 CES*T -2€56°1 TeES T -625°T1 ees*T —-625°1 669°1T —969°1
9€9°*1T -2€9°1 IL%°T -86%°1 L9%°T ~69%° 1 69%°T ~69%°1 9e9°T —-€€9°1
TLG°T ~LpeAl L0%°T -H0%°1 €0%°1T -10%°1 S0%*1 -10%°1 TLS*T —-89¢"
L0S°T -g¢G°T £ve*T -0%e°1 6ee*1 -Lg€°1 Tve°1 -Llge”’1 L0s°1 -%06°1
H946° 1 —CpHt1 €8Z2°1 -Ll12°1 9L2°T ~HLZ°1 8LZ°T ~%l2°1 YhhcT ~19%°1
C8E°*1 -94€°1 91251 -e12°1 2121 -012°1 $12°1 —-012°1 08€°T -LL€°1
$1e°T =-0f€°1 06T 51 ~L%T1°1 9911 —-¥H1°1 8HT°T -H9¥1°1 H1e°1T -T1€°1
0s2°1T -972°1 980°1o~€8C" 1 280" 1 -080°1 #80°1 -080°1 082°T -L%2°1
L81°T —€B1I°1 €20°T <“CeC* 1 610°T -LT10°T 120°1 -L10°1 L8T°T -%81°1
€CT°T -6[1°1 656° -956° 666° -€56° LS56° -£96° €2T°T -021°7
690°1 —~8$0°1 s68°* ~-268) 168° -688° €68 -688° 650°T -950°1
966° -2p6° 1€8°®* -8¢8° L28* =-s28* 6¢8° ~aZ8° 966° -€66°
2ge6° -8f6” 9L -%9l°* g9Le -19L° 69L* -19L° 2€6* -626°
L98* -g¢8° €0L* -0Q0L° 669° -L169° T0L* -Ll69° L9g8* -%98°
€08° -—66L° 6€£9°* -9€9° QeE9r) ~€€9° LE9® -—g€9° €08°* -CC8*
LeL®  -cgEL* glLg® -0L¢* 695 ( ~L9G° TLs* =195° LEL® -YEL®
2L9° -8pS° 80s* -s0S° ¥0g* 7,4206° 90g°* -20s° 2l9°® -699°
6C9* -ga[s°® hhht -THy* CHH* -8gH°* 2%%° -—-8g%° 609* -909°
hA ) 40 08e* ~llg° 9le* -—wled BLE® -—¥lE® b e M 84
18%° =L1p%° 91e* -€1€° 21e* -0te* #1g* -01¢° 18%°* -81%°
81%°* -%fv* [ TA T A 6%2° -LYe* 182° -Ll%¢* 8I%* -—-G1I%°
g8 -1pe* 12e* -s1e¢° Lie*® -gl2° 612° ~-sl2° sg8e® -—¢geg*
£69e®  -6pc° 681° -98T1° s81°* -€81° L8I* -€8T1° g£ge* -0g€”*
12¢® -—Lf¢€° LS1* -%s1* esT* -1Is81° e/ -1s1° T2e*® -81¢°
8gc* -~%pe° gg1* -¢etr” 121° -61I1° €21° . -611° 882* -¢g8¢°
vge® -0pe* %60° -~T6C*° 060°* -880° 260° ~=880° A TANE § T A
91e* -2fe° 190* -8s0° 1s0°* -650° 650° -550° 912°* -g£1¢°
68E*G -ZBE°S a6%°*s ~€6%°4
0€T*s —2121°¢ 0v2°s -8€2°
198°% —-%98°% LL6tYy -516°4
219°% =609 °% 2ZLy —02ZLl*Y
Lsey —HsE™Y Lo9%Y 694
660°% -960°% 602 °% =102 4
¥48%€ ~1I¥8°¢ $56°¢ ~796°4
985°¢ ~£BS "€ 969°¢€ -v69°4
e ~8¢Ct ¢t I777 =0e¥ ¢
3 H g d v
*VIG ONVI9 *via 3:08 *vIia ooy *VIO ONVIO *V1iQ 3¥o8

G3INNOW 3¥08

Q3rNILNED

SIHONT NI SNOISNIWIQ GNVID QUVANVLS -

J31NNOW Q0¥
€ 379vL

€66° 1
688°1

928°1
19L°1
S69° 1
2e9°1
196°1

€05°1
0451
91€°1
o1e" 1
9421

€81°1
6T1°1
§60°1
266°
8¢6°

£98°
66L"
ceL®
899°
c09°

0%ys*®
L1%®
A4S
18¢€°
6%€"*

L1€*
¥82°
0s2°
2tz

c6%°s
leecs
216%Y
6TLY
9% %%

902°%
T¢g6°¢€
€69° €
8EL°E

*vig

-1s6°1
-188°1

-528°1
-65L°1
-€69°1
-0g9°1
-g9¢°1

-10¢ °1
-BEY*T
—4le°1
-80€°1
-%92°1

-181°1
=LT11°1
—-€490°1
-066°
-926°

-198°
~16L°
-1€elr°
-999°
-€09°

-8£6°*
~Gly®
-<1%°
-6l€°
=lye"*

-s1¢e”
-282°
-8%2°
~-01¢°

-06%°S
~GEC" S
=Z2l6°%
=L11%%
-29% Y

-402"%
-64¥6°¢
-169°¢
~9¢4% °¢

2
NOLSId

3

2e1-
1€1-

oe1-
621-
821~
12T~
921-

[ TACS
#21~
€Z1-
221
121-

021~
611~
81T~
LT~
911-

STT-
HT1~
ETT-
211~
111~

011-
601~
80T1-
101~
901~

s01-
$01-
€01~
201~

0s0-
6%0-
84¥0—~
1%0-
9% 0~

S%0-
40—
€90~
ch0-

*ON HSVa

895 SV
3 ONVTO

Distributed under license from the IHS Archive

o



https://saenorm.com/api/?name=1419b278843ac80fd07b75d219974559

SAE ARP*IEBEA 77 ER 8357340 0025280 9 M

ARP 1232 A

ZIL*8 —80L"°8 8l8°*8 -Sl8°8
LGY°8 -£ab°8 £€29°8 —-029°8
L6T*8 ~€6T1°8 £9¢€°8 -09€°g
Z¥6°L -8E6°L 80T1°*8 -S01°8
1L89°L —€89°L €98°L ~0ge°L
2ey*l -82H*L 866", —-S6S°L
C¢L1*L ~891°L 8ee "L ~s5te”l
L16°9 —€T16°9 €80°L -080°L
299°9 -859*9 828°9 -528°9
LOY*9 —-20%°9 £L8%9 =-CLS*9
9HT 9 =2HT°9 2IE*9 -60¢€°9
168°9 -188°S LG0°*9 ~H50°9
9€9°g —-2€9°S 208°G —-66L°9
18e*s -LLE®S LyS*g =Hys*g
921°s -221°s ¢6¢°9 -682°S
998°% -298°% 2g0*s -620°S
119°% -L09°% LLLY ~YLl*Y
. 9gE*y -29€°y 225y -618°Y
660y -560°% g9¢°y -292°%
YH8°E ~0H¥8°¢ 010°% -L00°¥%
g8s*e -I8S°¢€ TSL°E -8HL°¢€
QEE®E —-92E°¢E G96% *€ —-E€6%°E
TH2C*E ~LE€2"Y Ll0°e -¥10°¢ €L0°€ -TL0°¢ ql0*E -TLO"E Iy2*€ ~BEZ*E
Z2I1°€e -801°* 8v6°2 -9%6°¢ YH6°¢ ~2%6°¢ 9%6°2 -2¥6°2 2iT*€ -60T1°¢E
890°E =-H%0* 88 °¢ ~I88°¢ 088°¢ -8L8°2 288*C -8L8°2 8%0%€ -G%0°¢
¥86°C —0B6° gZe*e -L18%%¢ 918°2 -%18°¢ 81872 -¥18"2¢ »86*2 -186*2C
2262 -816°%¢ Lsl*2 -%§l°*C €gL*2 -1IslL"2 s§pcZ, -15L*°2 226°*2C -616°2
&g8°¢c -T1<8"¢ 169°2 —889°¢ 189°C —-589°2 689°%% =589°¢ GGeg°Z -248°¢
T6L°C 181" L29°2 -%29°¢ €29°2 -129°¢ 629°2 -129:22 16L°2 -88L°2
LZLl*C ~€21°} €95°2 -096°2 669°2C -1685°2 196°2 -1S5°2 LZL*2 -%ZL*2
§999°2 ~T199° 0cg*e -lev*e 96H*2¢ ~—H64°2 BEV*Z —H6H%¢ G99°¢2 -299°2
Ccs*e -s6¢*¢ SEY*C ~gEY°T 2e¥ 2 -0ghe heh*Z —-0evy*C 009°2 -165°2
9eG°C ~2EG°Y cle*e -6%¢€°¢ 89€°2 -S9€°2 0lg®Z -99¢°¢ 9€g ¢ -£€s°¢
6GH9°¢ =994 qQ0E*Z —-2C¢g*2 T10g°2 -662°2 €0E°2 -662°2 69%%2 -99%°2
0% °C —-20%° 2ve*Z —-6€2°2 8€g*2 —9¢c*2 o%¢e2Z -9¢2*2 90%.2-=£0%"2C
€He°¢ -62¢€°¢ 8L1*2 -SL1"C LT —-2L1"2 9L1°2 -2L1°2 ebe*e_~0%ve*2
612°2 —-SlLi" Y112 -T11°2 ¢c11*2 -8C1°2 Z¢1t*2 -801°2 6lZ°®C ~9)e 2
#12*2 ~012"¢ 080 *2 =L%0°C 9%0°2 -HH0*2 8%0*Z -Y¥¥0°2C Y1z*2 -112°¢
TST*2 -LHT1°] 186°T -¥86°1 £86°T -186° 1 G86°T ~1I86°1 1ST1°2 ~8%1°2
g98i{"¢ ~28C"¢ 126°T -816°1T L16°T —-S16°1T 616°T —-ST6°1 980°2 —€8C°*<C
SST"=9%T* 120°*2 -LIC*2 9¢8°1T -¢<¢8°1 298°1 ~0598°1 68°1T -098°1 120°2 ~-8T0°2
9 * s H g El v
HLQIM * *VIG ANVI9 *VIg 3409 *VIG Jod *VIQ ONV19 *VIQ 3¥09
aNviI9 * J3LNNOW 3IJ¥0E g3 INNOW a0y

03rNILNOD

SSHONI NI SNOISN3WIQ ONVTO QYVANVLS - € 378Vl

v18°8
619°8
65€°8

Y01°8
6%3°L
¥65° L
veeL
6L0°L

$28°9
69S°9
8CE*9
€490°9
86L°S

€HS°S
882°¢g
820°g
eLL Y
81s°y

192°%
900°%
Lylte
26%°€
lezte

801°¢
990°¢€
086°2
816°2
1s8°¢

LeLr°z
€Lz
199°2
965°2
2gs°2

s9%°¢
20%°¢
6€E€°C
slz2*Z
012°2

Ly1°2

28072
L10%C

°vVIiQ

-cL8°8
-119°8
~lsg°8

-201°8
=l%8°L
-266°L
=2€¢c°lL
-110°L

-228°9
-196°9
-90€°9
=150 °9
-96L°S

-1%5°5
-982°g
-920°s
=TLL Y
=91s5°*Y

B TAR
-%00°%
-gvL €
-06%°€
-Gg2°¢

-901°¢
-2%0°¢
-8L6°C
~916°¢
-6%8°2

-68L°2
-12L°2
-699°¢
-¥65°¢
-0es 2

-€9%°2
-00%°2
-Lg€e"?
-el2°2
-802°2

-S%1°2
-080°¢
-S10°2Z

2
NOLSId

*
*
*

€L~
2L~
1LT-

oL1-
691-
89T~
291~
99T~

591~
91—
€97~
291~
191~

091~
65T~
89 1-
1sT-
9ST~

gsT-
Ye1-
€S T~
2ql~
161~

0sT-
6% 1—
8y 1-
FA AL
9% 1-

sy 1~
had s
eri-
<y T~
™i-

0y 1~
6T~
SET~
LeTl-
9e T~

ge1-
YET-
€ET-

“ON HSva
895 SV
3 ONV19

-=-=~" Distributed under license from the IHS Archive



https://saenorm.com/api/?name=1419b278843ac80fd07b75d219974559

N
N 9gveE -0ZY°€ $0Z°€ -102°€ 661°f -96T°€ 202°€ -96T1°€ 9zv g -€2%°€ 1Z%°€ -81Y°E s€2-
862°€ -262°€ 9L0°€ -€£L0°€ 1,0°€ -890°€ 9L0°€ —890°€ 862°€ —-562°€ €67°€ -062°€ veZ-
N ZLI°E -991°¢€ 6%6°2 -S%6°2 YH6°7 -196°2 L%6°2 -1v6°2 ZLI°E -69T1°€ L91°€ —%91°€ €€~
— 50°€ -8E0°E 128°2 -818°2 918°7 -£18°2 618°2 —-€18°2 H50°€ —1%0°€ 6€C"E —9£0°€ z€z~
nun Z16°2 -S0€°2 C69°2 -189°2 689 °2 -289°2 889°2 -289°2 Z16°Z -606"2 L06°Z —¥06°2 1€z~
nwn v8L°2 -8LL2Z 295°2 -665°2 16G°2 —%56°2 095°Z —%55°2 v8L*2 -18L°2 6L1°2 ~9LL"2 pee-
- 869°7 -259°¢ SEH°C ~2€9°2 0Ev° ¢ ~L2Y 2 €EY°C —L27°C 859°2 -659°¢ £69°2 -059°2 622-
.nn cec z —vz§°2 L0€°Z -%0E°2 Z0€°2 -662°2 GOE"Z -662°2 0€5°2 ~L26°2 §26°2 -226°2 gz~
o 1ch°2 -c6f°2 8L1°2 -SL1"2 €112 ~CLTI"Z 911%z -0L1°2 10%°2 -86€°2 96€°2 —€6E°2 Lz2-
€L2°7 -L93°2 €50°2 -L%0°2 S%0°2 -2v0°2 8%0°2 -Z+40°2 €12°2 -022°2 892°2 -692°2 9z2-
—
0 941°2 -Cv}*2 €261 ~026°1 816°1 -516°1 126°1 -S16°1 9y1*Z —EH1°2 1%1°2 -8€T°2 6zz~ \
u 510°2 -60¢°2 26L°1C2682°1 190°1 -H8L°1 06L°T —48L°1 610" -210°2 010°2 -100°2 $22-
o 188°1 -188°1 $59°T -169°1 659°T ~9569°T Z99°1 -959°1 188°1 -+88°1 Z88°T -618°1 €27- .
5 09L°1 -»5)*1 LES"T “¥eseT 2€s°1 -625°1 6E5°T -626°T 09L°T -LSL°T GGL°T -26L°T zze- 2
o £69°T -289°1 0L%"1 -L9%T Go%e1 -29%°1 89%°T —-29%°1 €69°1 —069°T 889°1 ~689°1 122- E
(2]
I
o 629°T -€29°1 90T -€CH°T 10%°1 -86€°1 0% T —86E°T 629°T -929°T $29°1 ~129°T 0zz- 2
- §5¢°1 -6SE" ZveT —-6E€°1 LEE"T —YEE°T OvEST -bEE"T 695°T -295°1 096°1 -166°1 612~ £,
m Z0S*1 -964° 1 6L2°1 -922°1 vig 1 -1L2°1 L12°T -1L2°1 205 °T -66%°1 LY T —veb°1 g12- 2
r~ gev T -2€3°1 §1e°1 -z1z°1 01271 -L02°1 €12°1 -L0Z°1 gEY"T —GEY°T €€b*1 ~CEY°T L1z~ 2
m“ gre~1 -L9f°1 1511 -8%1°1 o4 T T)-EHT"1 6%1°T -E4T°T €LE"T -0LE°T 89€°T -S9€°T 9TZ- £
=0 ' g0€°T -20§°1 686°T -280°1 080°T 2£L0°1 £80°T -L120°T 8J€°1 ~-GCE°T €01 —COE"1T Glz- s
~ G¥Z°1 -6ER" T 220°1 -61C°1 110°1 -%1071 020°T -+10°T GvZ°1 -2v2°1 0%2*T -L€2°1 . b1z- 2
| ' 08T°1T -%Lf°1 §66° -S56° £€56° -056% 956° -066° 081°T —LLT°1 SLI"T -2L1°1 €T2- 5
L1T°1 -T1f°1 568" -T68° 688° -988° 268° -988° LT1°1 ~»11°1 ZTT°T -601°1 212- S
r~ £60°1 -L%¢°1 ceg* -178° ¢zg® -228° gzg® -228° £50°T -050°1 gv0°1 -S%0°T 112-
—I{
686° -€35° L9L" ~H5L° Z9L*  -6SL° §92° -6SL° 686° =-986° »86° -186° 012~
= 526 -8I6* Z0L* -669° 169" -469° 00L” -469° vz6* -126° 616° =-916° 602~
e 198° -ggB* 8€9° -5€9° €€9° -0€9° 9€9%~ -0€9*" 198 -g8¢8" 968* =-£58° 802~ \
n s6L® -68L° ZLs* -696° 196°  ~%9g* 0LGe ) -%95° G6L® -z6L° 06L* -lIBL® 109~
= 62l -g€2)° 106 -%0S° 206°  -66%" G05° ~66%° 6zL* =-9ZL° yaLe -TZL* qoe- - .
k.3
a 999° -09p* goy  -0vb* gEy>  -GEH® 199 -geh” 999° —£99° 199 -859° s0z- |
oz 50z°-56T" 205° -S6F* 6LE" -9LE" yLE® ~TLE° LlE° -TLE® 209° -665° L6S° -465* 02— |
< $1z°-502* Less  -1€k* s1e*  -21€* o1e” -L0€* g1e* -l0€° LEG® —bEg® 2€5°  -625° €0Z-
¢1z°-502" SLy* -69%° 262 -6%z° Lbz®  —bve* 05z —ywzZ* SLye -ZLb* 0Lb* —19%° z0z- (1) \
o 612°-502° 11%° -s0p° 881 -591°* €81° -08T° 9g1° -08T1" 119 -g0b* 90%* -€0%° 10z- (1) |
7]
266°6 -886°6 BGT 01~5ST°0 ST 0T-26T°0T 8L1-
LEL"6 -EEL*6 £06 °6" =006 *6 668°6 -168°6 LLT-
28%°6 —8L%"6 8596 64926 ¥59°6 —2%9°6 91T~
. z22°6 ~812°6 88€°6 -S8E°6 $8E%6 -28E°6 =
95T -94T* 196°8 -£95°8 TET 6 —UET"% 621°6 -221°6 YL1-
3 * 3 H g * 4 v 3 % *ON HSVa
HIGIM % *y1a ANY19 *y1a 3¥08 *yig 0oy % °YIQ GNV19 *yIq 3u09 *YIQ NOLSId = 895 SV 4
aNv19 * QI LNNCH 3%09 * g31NNOW d0¥ = 3 ONV19
Q3NNILNGY S3IHONI NI SNOISNIWIG ANV9 GYVANYLS — € 378Vl

® ® o



https://saenorm.com/api/?name=1419b278843ac80fd07b75d219974559

SAE ARP%1232A 77 BE 357340 0025282 2 mm

ARP 1232 A

9LZ2°T1T~-0L2° 11

95L°0T~0SL°01
9%2°0T-0%2°01

166°6
9¢eL"6
182°6

-585°%6
~Q€L"6
=GlY°6

T06°T11-86%°T1

086°01-L16°01
0L%°CT-19%"01
9TIZ°0T-€12°0T1
196°6 —856°6
9Dl °6 —¢0J°*°6

LEE Y ~Hsetd
82C Yy —-g22°%
0019 -L6C*H
€L6%€ -0L6°¢

SY8°E -Z¥8 €
eIL°E -STL°E
985 °E -£8S°E
ESH*E ~9gh g

25€°% —-6HE°Y
€22y -C22*Y
§60°% —260°%
896°€ ~596°¢€

0v¥8*¢ -leg°€
€1L°e -CIL €
186°€ -8l6°*¢
ZCH*E —~IGH*E

1¢e°6
996°8
11L°8
96%°8
961°8

I%6°L
989°2
Tevy°lL
0LT L
5169

099°9
s0%°9
SHT°9
810°9
068°s

€9L°s
SE9°S
805°s
08g°*s
€5e2>¢g

s21°s
866°Y%
$98°%
8EL Y
019°%»

€89y
ssEYy
9ce Yy
860°%
1l6°¢€

E¥8°€
9IL"E
%85%¢€
Loh g

-612°6
~096°8
-g0L°8
-0s%°*8
-06T°8

-SE6°L
-089°L
T4 A2
~49T*L
-606°9

=%59°9
-66E€°9
-6E1°9
=-210°9
-%88 °5

-lal*g
-629°¢
=20s°g
-9LE°S
Il A4

=6T1°S
<266°%
-658°%
~ZE€L7Y
-909*%

=LLYy*Y
-6%7€°%
=022°%%
-260°%
-596°¢

-1lE8°¢€
-0TL~ €
-8Ls°¢
=1G%°¢

SH7*6 —29%°6
161°6 —881°6
9€6°8 —-€€6°8
189°8 -8L9°8
12%°*8 -81+v°8

991°8 -£91°8
116°L ~806°L
969°L -€59°L
G6E"L -26E°L
0YT°L ~LET L

588°9 -288°9
0€9°9 —129°9
0LE®9 -19€°9
€Y¥2°9 —-0%2Z*9
STTI®*9 -211°9

886°S -G86°S
098°s -188°¢S
€EL®S —0€EL°S
§09°s —209°s
8Ly °G =Gly°*S

0SE*S —2%€*S
g€22°s -022°¢s
060°s —180°¢S
€96 % —096°Y
SE8 Y —2€8°Y

80L % —-<c0L°%
089ty —LLsY
1s¥8% -8%v*y
€287y so2e"y
96T °Y-=€61°H

890°% -590%%
0¥6°c —LE6LE
608°¢c —-908°€
ZR9°%¢ —£29°¢C

08&°% —%HLS*[y

TS89y =G4 p

€2E"y ~-LTE°F

961y —061°pF

890y =29C°p

0%6°€ ~HE6°E

608°€E -£08°FE

285°€ —-9LS°E

s0cC*-96T° $8G°E -89S ¢

9 * 3

HLAQIM % *VYIQ GNVIS

aNvI2 *

T€g € -82¢°€

H
*VIQ 3W0E
G31NNCW 3¥08

G3rNIINDD

92g€°e ~-€2¢€° ¢

|
°vic aoy

*
¥
5

6ZE°€

*vIia

bt 1A

d
ONVTO

%65 ~16s°¢

v
°VIO 3¥08
Q3 INNOW Q0Y

SIHONI NI SNOCISN3IWIQ GNVI9 QYVANVLS — € 378Vi

96%°TT-€6%°T1

§L6°01-2L6°01
§94°01-29%°01
T12°01-8C2°01
966°6 -£56°6
T0L®6 -869°6

0%%°6 ~LEY°6
981°6 -€81°6
1€6°8 -826°8
919°8 -£19°8
91%°8 -€T%°8

191°*8 -851°8
906°L -€06°L
169°L -8%9°L
06€°L ~L18E°L
SET*L -2¢T°L

088°9 -L18°9
§29°9 —-229°9
§9€”9 -29€°9
8€2°9 —-5€2*9
0TT1°9 -10T1°9

€86°5 ~086°S
§68°S -268°S
82L°9 —-s2l°g
009°s -166°¢g
€Ly s -0l%°S

GYE*S ~2hetg
812°*s -giz*s
§80°Ss —280°¢
866°Y -Gg6°Y
0€8°% ~128°%

€0L°% -00L*Y
SlS*y =2L8°Y
Yy oy —EvyY
81e*y —-sTe’y
T6T1°% -881°%

€90°% —090°% |
SE6"E ~2€6°¢
¥C8°c -108°¢
Lls*e ~%19°¢
695 -9%g°¢

2
°Vid NOlSId

*
*
*

9L2-

gli-
L2~
€L2~
cLZ-
1L2-

0Le-
692~
892~
L9Z~
992-

s92~
%92Z-
€92~
292~
192~

09¢-
662
8sc~
L52-
952~

asZ—
52—
€652
252~
162-

0g2-
6%2-
8% -
Lye—
9vZ~

SHe—-
hkad4l
£¥e—
[ A
1ve-

0%2-
6€C—
8E7~
LE2=-
9€Z-

°ON HSva
89¢ SV
3 ANV

Distributed under license from the IHS Archive

L ———



https://saenorm.com/api/?name=1419b278843ac80fd07b75d219974559

SAE ARPx1232A 77 EM 8357340 0025283 4 M

ARPI232A

06Z°=-08C"

§02°-%61°

9
HLAIM
aNvi9

* %

L6l*e —-H6l°¢€
0L9°*€ -199°¢
ZHG°E —6ES°E
siv*e -21%°¢
282°t —6LZ°¢

96T1°¢c -es1°¢

B0t ~5¢0l¢
106°2 -868f2C
TLL°C -89Lf¢
Y992 —1vere

91s°2 ~-e1gpe
68€°Z —-98¢€p?
862°2 -gs¢fe
0€1*2 -L212
€00°2 - o2

9L8°T -£L8]T
LT =THLT
189°T -829T1
819°1 -SI9]1
€55°T ~06s[1T
06%°T -L8% |1
¥eH*T —-12%11
19€°T -8SE[1
962°1T -z6211
€€Z"T -0€2(1
89T1°1T -S9T11T
90T*T -€01(1
0%0°1 -LEOT
9L6° -¢lé6

116* -8C6

9%8°* -g€48

i8l° -8L1L

T€9°8T-829181
909°LT-€09LT
189°91-825191
18¢9s1-8L51ST

196 *HT-8ES Y1
0Hs *EeT=2€SNET
029°21-L%6121

S8~ tT=082"1F nﬂo Z1T=800"21

lel*e -68L"¢ Csy e -Lyh¢ hhhre =-1vh°g 6hh*e —Thw°¢
0L9°€E -¢96°¢ €CEE -02¢*¢ LIge*e -vIe*e 22e°e -v1e°¢
ZYG°E -vEG*E S6T1°€E -261°¢€ 681°¢ ~981°¢ H6T1°€ —981°€
SI%*e ~L0%°¢ 89C*€ -6S(°¢ 290°¢ -650°¢€ L90°c -650°¢
28z ¢ -HlL2°¢€ GE6*C ~-£€6°¢ ce6°2 -L126°¢ 6e6°2 ~-L26*"2
96T*€ -8H1"€ 6C8°2 -508°¢ €¢8°c ~008°2 808°2 -008°2
g20°c —OTEE T8 =817 ST =2t ¢ U89 ¢ —-¢L9°¢
TCe*2 —e68°2 $66°¢ -1486°2 8¥c°2 -g%5°*2 €65°C —-S¥S°C
TLL*Z -€9L°2 YepeZ -12%°2 81%%°2 -61%°¢ €£Ch*Z -s1%°2
492 —[s€9"2 L62°%2 —-H62°2 1627 -8g2°2¢ 962°2 -882°2
916*c —80Ss*2¢ 691°2 -991°2 €91*¢c -091°*¢ 891°2 -091°*¢
ege*2 —|Ige* 2 c9Cre -6E0°2 9€0°2 ~£€0°2 TH0°2 -g€0°2¢
8gz*e -pse*e 116°1 ,-806"1 G06°T -2C6°1 016°1T -206°1
0el*2 —-ge21°2 Y8L AT (=T8L°1 8LL°T -SLL*1 €8L°T -8ll1°1
€002 -js66°1 999*1T -€99°1 069°T -1%9°1 G69°T -L99°1
91.8°T -|89€°1 625°T -92¢ 1 €26°T -02s°1 825°*1 -026°1
»9L*T -pel°1 g€6e°T -s6¢€"l Z6e°1 -€8€°1 L6E*T -68€°1
189°T ~EL9*1 vee*T -T1ee°1 gce*1 -sce*1 cee*1 ~s2e"1
819°T -pPI9°1 1L2°1T -8se*1 692°1 -2¢92°1 0L2°T =-292°1
€68°T —gpHs°1 902°1 ~€02°1 0021 -16T"1 S02°T ~161"1
C6%°1T ~g8%°1 €HI°T -CH1*1 LETYT/-%£1"°1 ZHI®T -$ET*T
HeHh*1 -p1+°1 LL0°T -%10°1 1.0*1T ~890°1 9,0°T -890°1
19¢*1 —-gse*1 16T -T1C*1 80C*1T -500"1 €10°1 -500°1
s62°1 -L82°1 €¥6* ~GHE® €Y6° -0%6” 8%6°* ~0%6"°
cee*1 -g22°1 988°* -¢£88° 0gg* -l.8°* $88* -LL8°
891°1T -p9t1°1 228° -618° 9718° -¢I8° T28° -€18°
901°T ~B60°1 6sl* -96L° €al® -0sL* Bels -0SL*
0%0°1T -feC°1 €69° -069° L89°* ~%g89° 269° -%89°
9L6°* -B96° 0eg9* -Lg9* 9¢9* -129° 629" -T129°
11e* -EOQ6° %9¢* -T9¢* 86G°* -—-656° €99° = ~ggG*
9%8°* -peE8* 66%° -96%° go6v*  ~C6h* 86v* <064
T8l -ELL® heHht -Tegv* 82v* -~G2H* €Ly -42v°
LI7°8T-10%"81
2BE°*LT-9LE"LT
LSE*9T~-TGE 9T
9GE*ST-05€E" ST
9ce*v1-0ee" %1
9TEET~-0TE ET
962°C1-062°2T
3 H g * El
*Via aNvis *VIGQ 3408 *vIiCO C0oY * °VIQ GNV19
G3LNNOKW 3%CH *

G3NNIINOD

v
*VIOQ 3¥08
Q3 INNOW 00y

SIHINI NI SNOISN3WIQ ONV19 QYVANVLS — € 378Vl

g

T6L°¢ -88L"€E
%99t -199°¢
9ESTE —-€ES°E
60%°¢€ ~90%°¢
912°€ -tlZ°¢

0s1°e -L%T1°€
220°¢c -6T0°¢
GER°Z -268°2
G912 -¢9L1°2
8€9°Z -g€9°¢

016°2 —-L06°2
€8€*Z -08€*2
2gz*e -6%2°¢
$21°2 -121°2
L66°T -¥66°1

0L8°1 -19¢e°1
8€L°T -6eL°1
QL9°T -2L9°1
219°1 -609°1
LHG°T —vHs°1

78%°T -18%°1
8TH°T -6TH°1
SGE*T -~2¢¢°1
682°1T -982°1
122°1 -4z2°1

Z9T°T -6ST°1
001°1T ~L60°1
7€0°T ~Te0°1

0le* -196°
c06* ~206°
0%8°® ~le8°
sLL® -2L!°

929°81-€29°81
109°21-86S°L1
9L5°9T~-€L€°91
9LG°9T-€LG° ST

985°HT-€66°H1
GES ET-CEG €T
S15°2T1-~216°21
900°21-¢00°21

o]
"VIQ NOILSId

*

*
%*

OYe—
6€€—
geeE -
lee-
9€E~

sege-
vee -
gce-
cee-
Tee-

oge-
6CE-
8ce-
lze~
92¢e~

sZg~
Y2€-
€e—
Zee-
e~

oce-
6T¢e-
8T¢e-
l1e-
EAS T

STe-
vle-
€TE-
2le-
17¢e-

() 42
60¢~

982~
€8¢2-
282-
ige-

082-
6lc-
8lc-
112~

°ON HSVa
895 SV

3 ONVT9

Distributed under license from the IHS Archive



https://saenorm.com/api/?name=1419b278843ac80fd07b75d219974559

682C°21T-182°21T LEF®2T-HEI®2T 1€9°21-829°21 I8¢~
6LL°TT~-TLL"TT L21°21T-421°21 121°21-811°21 [od:2=0
292°11-962°11 ZI9°TT1-609°1T1 909°*T1-£09° 11 6le-
#SL°0T1T-9%L°01 201°T1-660°11 960 °*TI-€60°TT 8LE-
6£2°0T-1€2°01 L8G°0T~»8G6°01 T186°0T-8L5°01 LrE-

! - $86°6 —9L.6°6 2EE*01-62E°0T 92¢*0T-€2€°0T 9lLe—

‘ 62L°6 -T2L°"6 LLO®O0T-%20°Q1 T2L0°0T-890°01 gle-

A -f Ylp*6 —99%°6 2Z8°6 —-618°6 918°6 —€18°6 YlE~

i - »12*6 —902°6 295%6 -695*§ 9566°6 —€55°6 eLE—

) 656°8 —-Ts6°8 L0€°%6 ~H0E°*H T10€°6 -862°6 Z2LE~
n »0L*8 ~969°8 2506 —6%0°4 9450*6 —€H0°6 TLe-

)

Ly L6L*8 -64L°8 cev*8 -L9%°8 YhHhte ~T9H°8 6v9°8 -1Iv%*8 L6L°*8 -96L1°8 T6L*8 -88L°8 oLE~ °

1 a GEG*8 —84S°8 6818 -981°8 €818 -08T°8 88T1°8 -081°8 9€6°8 —€€c° 0es*8 —-125°8 69¢— m

W, o I8¢°8 -¢€)2°8 YE6*L -1g6°L 826*L —-926°L €€6°L ~-G26°L 182°8 -8L2°Y qlZ*e -2rZ*e 89€— <

: 9¢0°8 -8710°8 619°L -9197L €l9°L —-0l9°L 8l9°L -0L9°L 920°8 -€20°4 020°8 —-LT10°8 19¢—- 2

\ w TLL*L —-€9L1°L Yeh®l -1yl gT¥*L -9TH°L e2Zy°L -SIv°L TLL°L —-89L°) S9L*L -29L°L 99¢— 2

£
—.—.“u TT1c*L -¢€gds L $91°L -T91°L gsI*L -SS1°L €9T°L —GG6T1°L T116°L —-805° 4 s0s"L —-20S°*L S9¢€— m

| w9 9g62*L —-g42°L 6C6*9 -906°9 ¢€06°9 -006°9 806°9 -006°9 962°1 -€S2°} ese*L -1y2*L Ho¢€— , 8

m 1C0°*L -€46°9 %#59°9 =169°9 84#919) -sH9°9 €69°9 ~G99°*9 100°L —866°9 G666°9 -266°9 £9€~ =

; =0 99L*9 ~-84Ll°S 66E*9 ~SEE*9 €6E°Y ~C6E"9 86€£°9 —-06£°9 919 ~gHL°Y 0bL*9 =LEL*9 29¢~ 2

) 1 88y *9 ~-0g+v°*9 T%T*9 -8£1°9S GET 9 #2119 o¥1°9 -2€1°*9 885H°9 —-g8%°d 8% %9 —6LH°9 19¢- m

| o E

i - l 19€°9 -¢4€*9 $T0*9 -T11IC*S 800°9 IMOOow €10°9 —-500°*9 T9€*9 -8SE€°*Y GGE®9 -ZGE°9 coe- 3

,, ~ ! €€2°*9 -S842*9 988°S -£88°S 088*S -LL8%G G88°S —-L18°S €€2C*9 -0€2"9 L22°9 —$Z22°9 6GE— qD

I ~ 901°9 —-86C°9 6GL°S —9SL°S €6L°S ~0SL°S g8gal*s -0SL*°S 901°9 -€01°9 00T*9 -160°9 8ge— i

W 8L6°S -0A6°S 1€9°S -829°S 629°¢ —-229*¢ 0€9*s —229°S 8L6°S -GL16°9 2L6°S =696°S lse~ ﬁ

| < CGs8°9 —248°S 0g*g ~T108°S g6¥°s ~g6¥°S £05°5 =56%°S 058°S -1¥8°4 Y98°6 -TH8°S 9ge—

! ru 4
m €2L®s —slL°S 9LE®S —-ELlE"S QlLE®C -19E°S GlLE®S ~19E°S €2L°Ss ~02L"4 LTIL*S —H1L°S GoE~ '
n 966°S —-89S°9 6%2°S -9%2°S €¥2 s —-0%2°¢S 8ye*s -0¥2°S 965°9 —-€65°9 065°9 —-18S°¢ HoE~

;3 89%*g -C9v*S 121°Ss -811°¢S STI°S -2T1°S 021°*s. -CT1°*S B9H*S -g9%°9 29% ¢ —-69%°S €qe~

| % HEE®S —94E°S L86%7 —HB86°% 186°% —8l6°% 986°% =“8Ll6°Y Yeeg*s -Tge” 4 82€°S ~9Z€°S 26¢€-

, W 902°s -841°s 698°Y ~9¢8°Y €68°Y -068°% 868y —-088°H 932°9 -€02°9 002°*S -161°S Tee-

! < 6LC*S ~T4C"S CEL®Y -62L°% Q2L ~€2L°Y Tel*y —-€2L%% 62L0°S —=910°4 €L0*s -0L0°S 0G e~

(] 166*Y —€46°% YC9*y =T09°% 865"y —G65° % €09y =565°Y 156 °Y —-8%6°4 SH6*H -2Hh6°*H . (534 %d

| <€ €28y ~ql8°y LLY Yy <Y1yt TLYy*H -89%° Y LYy -89Y Y €28y —-0¢8°% LIg"y —4Ig*d gheE~ o

e 969"y —-6§9°% 6HETH =GHe"Y EHETH ~0YheYy m.*.m-tN -0ve Yy 969°% -€£69°4 069°Y -L89°*% LYE- )

! 99g*y —-89S°YH 0zZZ*y —=L1I2*Y Y1y ~T112°% 612y -T12°% 996%H —€£9G Y 09S5°Yy ~LGS Yy 9HE~

6eY*y ~TgH Y 260y —68C*Y 980°+ —-£80°% 160y -€80°% 6EY *H w9¢H 4 EEY*H -0EY*Y Ghe-
21e*y —HQe*y €96 °€ ~296°¢ 6S6"€ ~9%6°¢€ $96°E —-996°¢ CIE*y “50L " 90¢"Yy —-€0E*Y Hhe—-
81y —S4 1Y LEB E —YEB°E T¢8°¢t -BZ8 E 9E8°E -BZB°E ¥81°% -181°4 LIy -GLTI*Y ere—
A LSC % -6%70°Y QIL®°E —-l0L°¢€ $0L*€ —-10L°€E 60L°E —-TOL"E LG0°y —HG0*Y 160" —8%0°Y che—-
2 06C°=08C"° HYZetE ~-916°¢ 8la®e -GlEte ¢la e =6957¢ LIS -695°¢ Y6 e —lcb & g16°c ~S16°¢ T5e-
3 g9 E3 3 H g E3 d v 2 * *ON HSvd -
H1QIM * *vIQ ONVI9 *YIGQ 3¥C9 *vId coY * *VIQ GNVI9 *via 3¥08 *VIQ NOLSId * 89¢ SV ﬁ
2 aNv19 * G3LNNOR 3408 * Q31NNOW a0y * 3 OGNV
P GSNNILNCI S3IHONI NI SNOISNIWIA GNVI9 QUVANVLIS — € 378Vl g m



https://saenorm.com/api/?name=1419b278843ac80fd07b75d219974559

SAE ARPx1232A 7?7 EM 8357340 0025285 &6 W

ARP 1232A

- 11 -

2g9°6 -2Ls°6 €226 -612°6
2L1®6 -291°6 €E1L°8 -601°8

96L°0T-9%1°01
1%2°01-1e2°01
TeL*6 -12L°6
%1¢*6 -112°6 1226 -T112°6
%0L°s ~-T10L°8 TIL"8 -101°8

LTIZ°TTI-€T2° 11
€0L°CT-669°01
Z26T°C1-881°01
289°6 -819°6
2L1*6 -891°6

09€ "~0G¢E "

6856°92-185°9¢
996°52-995°65¢C
6ES* YT AES YT
y19°ed=906°¢€2
%09 °22-96%°22

6LY°12-TLH T2
66%°Q2~15%°0¢
YEH*6T-929°61
6048 1-10%°81
$8ETLT-9LE"LT

6SE°9T-15E°91
HeETGT-97E ST
LEEHT—92€ °H]

NM@OQ 2k Q%0 26128 [oXoh A «] [l o Ja LA ] 081°Q 0619 =081°8 289 °C 'DfOcm
96€£°8 ~58€°8 Lle6*L ~ge6 L 826 °L -526°L GE6"L -526°1 96¢c°8 -26€°8
1418 1e1"8 289°L -816°L €L9°L -0Ll9°L 089°L -0L9°L 1918 -LET|*8
988°L q9L8°L LeH*l -e2H°lL 81%°*L —-G1%°L GZHh*L ~CTHh° L 988°L ~Z88°L
L29°L L1657, 191°L -€91°L 86T*2 -GS1°L §91°L -53T1°L L29°L ~€29°L
TLe*L q19€°L 2169 -806°9 €06°*9 -006°9 016°9 -006°9 TLe*l -199°L
911°2 q901°¢L 15979 -€59°9 849°9 -S%9°9 GG9°*9 ~5H9°9 9TIT°L ~217°L
198°9 4q198°9 20419 ~86€°9 €6€°9 -06€°9 00%°9 -06€°9 198°9 -158°9
€09°G q€6¢°9 $H1°9=0%1°9 SET*9 —-2€1°9 2¥1°9 -2€1°9 €09°9 -669°9
9L¥*9 499%°9 L1C*9 =g10°9 800°9 -5C0*9 S10°*9 -s00°9 QL% *9 -2l¥*9
84€°9 ~8ge€°S £88°¢ —588S 088°Ss ~L18°¢ 188°s -Ll8°S 8HE Y ~HHE*9
2229 q2iet9 29L°s —8Sl°S €5l -06L°S 09L®*Ss —-0G6L°S 222°9 -81¢°9
%6C°9 4%80°9 %€9°G6 -0€Q°¢ §29°¢ =229°¢ 2e9"g -229°¢S #60°9 ~Q60|°9
L96°s Ls6°S L0G°G -€CS°S g6%°S -<6%° ¢ 6C0G°s —-56%°S L96°S —£96|°S
6€8*s -628°¢S 6LE°S -GlE°S 0LENSG ~l9€E°S Lle*s -L9g°s 6£8°G¢ —GEQ"S
TIL*S 4q10L°S 282°s -8%2°S EHTTE =0%2*S 062°s -0%2°¢s 1IL*s -102°S
€85°S ~ELS"S $21°*s -021°¢ ST1%s <¢1I°s 221°s -211°¢s €86°9 ~6L9°S
€Lyt Aqevhts €66°Y -686°% ¥86°% -186"% 166°% ~-186°% €Sy °G -6HH°S
G2€°g -slg’s €98 "% ~198°% 958 °% ~ES8Y €98°% —-€98°Y gge"s —-12¢°¢
L6119 -L81°¢ 8EL®H —hEL*Y 62L*Y -92L"% 9eL*y =92L°% L6T*s -E6Tf°s
690°G ~650°S 019 °% -909°% 109°% -865°% 809°% —-865°% 690°¢ -s9Q°¢

LEG*9C-HEE 9L
216°652-606|"S¢
188 *42-%88|*%Z
298°€C-658" €T
288 22-6v8" e

L28°12-9289"1¢
908 *02-£08|°0¢
18L°6T-8LY"6T
961" 8T1-£G2"81
TeL219-822°L1

90L *91T-€0L|°9T
20L°9T1-669°ST
289 °H1-619°%1

062°-08Z°

9 3 H
HLQIM *VIQ ONVI9 *vIG 3¥08

GNVI9 J3LNNOW 3¥0E

G3aNNIINGD

60€°E€T-T0E"ET

a9 * d
*vIQ 0oy * *VIQ ONVI9
*

L89°cT-#59°¢1

v
“VI1Q 3Iyodg
Q3 1NNOW Q0¥

SIHONT NI SNOISNIWIQ ONVI9 QUVANVLIS - £ 378Vl

602°11-902°11
§69°01-269°01
481*0T-T181°01
%19°6 -119°6
791%6 19176

%9°8 -1%9°8
88¢€°8 —-68E’8
€eET°8 ~0€1°8
8.8°L -618°L
619°L ~919°L

€9€°L —09¢€°L
80T°L ~50T°L
€G89 -048°9
G65°9 -266°9
89%°9 -g9% 9

0%€°9 —LEE"9
#12°*9 -112°9
980°9 -€80°9
656" -966°S
1€8°5 —828°S

€oL*s -00L°¢g
§ls*g -2LS°S
SH9*G =Zhhte
L1g*s -H1E°S
681°6 ~981°S

19C*g -840°¢S

1€6°92-826 *°92
906°69¢-€06°52
188°%Z2-8L8°%2
968°€C-€58°¢€?
9%8°2C-€48°22

128°12-818°12
008°0¢-16L°02
GLL°6T-2LL°61
0gL°81-L¥L°81
§ZL°LT-222°L1

00L°9T1-269°9T
969°61-€69°S1
LI HTI-ELS HT
TG9*€ET-8%9 €T

)
*VIQ NOISId

*

%

0s49-
6vH—
8hH-
IAA
9y -

Shh~
-
ehh~
Zhh-
THy-

OvH—
6€Y—
fEH~
LEY=-
ey~

GEH-
Yeh-
EEH—
2EY-
Teh-

o€y -
624~
8ZH-
L2%-
92H~

[ TA S

S6€-
6 e
g6e~
26€-
16¢€-

o6e-
68€—
:3:
L8E-
98¢€-—

ege-
¥8¢€-
€8¢~
8¢~

®ON HSVQ
895 SV
3 ONVID

Y

Distributed under license from the IHS Archive



https://saenorm.com/api/?name=1419b278843ac80fd07b75d219974559

SAE ARP*1232A 77 m 8357340 002528 T M

- 12 -

ARP 1232 A

*senTeA OTQRJILSOP oYY WOII ATIUEDTIT
UTW pue 5z2snbs TeSS UTW pUR Xew ‘Yog4algs Tess el Ul 3INSds TT|
YL WIJHITIO PIJE4S oYY TR 300U TTIM YOTUM poudisop oq 0UUBRD

*RTuo sesodand aouUdI8Iax J0F PIPTACId UIDG OABY SOZTS 935UR

165°92-185°92
996°52-995°62
THs*%2~-1€5°%2
915°€2-905°€¢
906°22-96%%2¢

18%°T2~-TL%*12
T19%°02-1s%"02
9¥6°6T~9€6°61
9€%7°6T1-92%°61
1681116781

T1%*8T-10%°8T
T06°LT7168°L1
98€" LT~-9Le%LT
118°9T~198°91
19€°9T~-15€"9T

998°S1~958 ¢ T
9GE* GT-9HE"ST
998 YT -9€8 * 41
9EE"HT~92E*HT
928*€T~918"€1

90E°ET-962°€T
96L°2T-98L°21

250°L2-8%0° 2
L20°92-€20*9
200°52-866° Y
LL6°EC-EL6 g
L96°22-€56" 2

Z96°12-8€6°T|
226°C2-8T6°0
L0%*02-€0%°0)
L68*6T1-€68" ¢
28c°61~8LE"§

S ANNN NN NNN

2L8°81-898"8
29¢°81-85€°8
Ly8°LT1-c¥8" M
2ee*L1~-82¢° Y
228 °91-818°9

et~

1RE*91~£2€°9
11851184
Log*Ss1-€0€" 9
LeL % T~g6L Y
L8251 =882" Y

e B e K ]

2oL 8 T~€91¢
152 €T-€G2°¢|

—t =t

09¢ °-0se”"
Bl * 3 H
H1d1m £ *via ONVI9 *vIQ 3y09
aNvI9 % GILNNOW 3¥08
GZANILNOD

2
*vig doy

*
%
*

ggerCcI=yreTet
QLL*TT-99L°1TT
992°11-952°11

d
VIO aNVI9

[l A A A}
LEC*2T-€€2"21
8CL°TI-%2L"TT

v
*VIQ 3¥o8
Q3 INNOW d0Y

SSHONI NI SNOISN3WIQ ONVI9 QYVONVLIS — € 318Vl

$

¥¥0°Le-T1%0°L2
610°92-910°92
466°%2-166"%2
696°€2-996°€¢
666°22~966°2¢

#€6°12-1€6°12
$16°02-116°02
66£°02-96€°0¢C
688°6T1-988°61
»le*6T-TLE BT

%98°8T~198°81
#5€°8T-15€°81
6€8°LT-9€8°L1
Y2e LT-12€" LT
»18°91~T18 *91

6T1€°9T1-9TEr ST
608°ST-908°S1
662°61~-962°ST
68L°%T-98L°%1
6LZ°YT-9L2 %1

661 *eT-95L "e1
Y2 ET-9%2 €T
6€EL°2T~9€L"21
622°21~922"21
Q2L TI-LTL°11

23
°*VIQG NOLSId

*
Fs
*

hPTs asgITp feouw qvyy SumToA pueTd
EA 9T0RY STY3 UT USATE SUOTSUSWTR
pueTd ® ‘92TS TTews JTaU3 03 =g
(O SUOTSUSWIP pueTd paepuess aul (1)

Sly-
YLy=
€LYy~
Lly-
TiH=—

0LlYy-
69%~
89%—
19%—
99—

G9h—
By~
€9%—
9%~
T9%-

094~
699~
859
LSYH—
9GHy—

aqy—
HGH—
£5Y—
42
154~

*ON HSvQ
895 SV
3 ONVIO

Distributed under license from the IHS Archive ™



https://saenorm.com/api/?name=1419b278843ac80fd07b75d219974559

2 :
(4P 0ET°8BL ~-%50°8L %C6°08 -%¥18°08 8%8*(08 -161°08 1%0- |
N €08° %L ~L2L°%L L6G"LL -9%S°LL 12S°LL ~0L%°L1 0%C~- 4
- 256°TL -9L%*TL 9%c*»L -G62°HL OQLZ*HL -6T12°%L 6e0- |
P 9Z€°89 —-082°89 O0CI*TL -690°1L %%0°T. -£66°0L 8¢0- _
%20°69 -8%6°%9 QIB°LY -L9L"°LS 2¥L°l9 -T169°L9 L€0- |
- R 86L°T9 -22L°19 265°%9 -T%S°%9 9IG*%9 -59%°H9 9c0- |
= A Lyg®8a ~TL%*89 THE€*19 -062°19 &92°19 -+12°19 sel-
12e°9s —-g¥2°6s STI1°8S -%90°gS 6E£0°8S -886°LS 7€ 0-
n 0L0°25 —%66°T1S %98°%S ~€18°HS 88L°%HS —LEL°HS €€0- |
< 296°1s -9¢%°1g (618°8% -89L°8% €¥1°8% -269°8% 89L°8% -269°8% ¢9¢°1¢ -T19°TWYs 98%°*1s -Se¥°1¢ 2€0- \
m..._ T1€°8Y —9g2°8y 899"y -L16°S% T6%v°SYy -THhy°oh L1G°s%y ~Tyw*ch T1e* 8% —-09Z°9Y GeZ°8v —+8T1°8% Te0-
M 7eG Sy -846°Yy 162°2¢H -0%2°2% STI2°c% -9%91°2% 042°24% —%91°2% +HE0°SY -€86°HY 8G6°HYy ~L06°hY 0g0-
o €8L°TH —LPL°T% 0%0°6€ ,7686°8E H96°8E€ —~€T16°8¢E 686°8¢ -€T6°8E €8L°T% ~ZE€L*YYy LOL°THy —-959°1+ 620~ :.
2e9°8E -994H°8E 418°9E -€9L°SE BEL®SE -189°CE €9L°GE —-189°GE ?2€5°8¢ -T8@v°ge 9SH°8E -GO0¥°B€ 820- m
o §68°9t —-641°9¢ CII*vE -1Q0°%E 9€0°%E -GB6"EE 190°%E -986°EE GG8°9€ -gC8°9E 611°9¢ -82L°9€ L20- @
-.nh 562°6E -6Q1°5e 2Is°2¢ -19%%¢e 9ev°ce -sg€°?e 19+%°2¢ -GBE®ZE GSCZ°SE -¥02°9e 6LT°G€ -8B2I°SE 9zcC~ °
r- %09°€e —-8dc*ce 9$88°CE -9€8°0c” 0OI8°CE -65L1L°0€ 9€8°0¢ -651.°0€ H09°€€ -€SE"dE B82S €€ —-llh° g€ 20~ m“.
% 6L6°1t -2Q6°1c G€Z2*€2 -581°62 ‘E91°6C -80I*62 $81%62 -801°6Z 6L6°T1E -B826°NE 2C6°TEc -2S8°T€E »ZC- -2
0 8cc 0 -192°0€ 019°L2 -686°Llc +HES LZ -€8%° L2 655"12 —-e8¥°LlZ 82te°0¢ -Ll2°(Qe T1gz°Ce -T07°0¢ €20~ | &
. L21°82 -195°€2 (CIC°Sc ~696°SC €€6°6e ,~€BB°SC 656°9Z —-€B8B°9C L21°87 ~ll9°gZ 1s9°8Z -009°87 ceo- K]
- 0 9LC®LZ ~0QC°LZ 6SE°HZ -8Ce"HZ 2Z8C*H2 ~ZEe2*%2 80€°YZ -2€C°HZ 9L0°LT -920°4Z 000°L2 -6%6°92 120~ m
! 1s%°62 -GlJ€°S2 €el®22 -286°22 L69°2C -909°2¢ 289°2Z -909°2Z 1s¥°SC -00v°9Z GLE*SZ -H2E°ST 020- m
n~- 1s8°€2 —-vYL°e2 L01°12 -L60°1Z 1€0°12 ~C8620C LG0°1Z -086°02 T1s8°€Z —-008°¢Z +4LL"€Z -H2L°€2 6TC0~ &)
r- 062°22 =H41%22 L10S°6T -95%*6T1T Tev*61 -08E°67 9g¥%*61 -08e€°61 062°¢¢ -002°de HL1°22 -€21°2¢ 810- -
929°0¢ -6%s°Cc ¢88°L1 ~TE€G°LT S08°LT -SSLl*L1 T€8°LT -6GL°LT G29°0¢C -%L5°02 6%S°0C -86%°02 L10- :
M €66°8T1 -€46°81 652°9T -502°91T C81°91 -621°91 G02°91 -621°91 666°8T ~8%6°H4T €26°81 -2.8°81 910- ]
B €2E LT ~1Y2°LT 089°%1 -625°%1 ¢€0s°H1 —-esh 41 626 7T —€av°HT  €2€°LT ~2L2°HT Lv2°LT -961°L1 s10- .
= S%5°¢1 -149°S1 €06°21 -298°21 LZ8°2T ~208°21 L2721 ~208°21 9%9°al -965°9l 0LS°ST ~G6+v6°ST $T0- .
* 120°%1 -546°cl 8L2°TT ~L22°T1 1T1CZ°1T =-SLI*T1IT T02%¥FT =9LT1°TT 120°%T1 -0L6°¢gl G¥6°tl -616°Cl €10~ '
o. c6e2l ~0)e°21 2¢5°6 -T1C9°6 9156 -CS5°6 9L9°6 —-055°6 S6E°CT —%He*dT 6T€°2CT —-%62°21 ¢T10-
M Y21°0T -6YL°CT S20°8 -916°L 0s6°L -526°L 0s6°L <5Z6°L YHL*0T ~€69°0T 899°0T -€¥9°0T 110- [
L E9T°6 -—%41°6 G2H%*9 -SlE*S 0se®G -6Z2€°9 0ge*9 -62g°9 691°6 -61T1°6 €60°6 -890°6 c10- [
< 1ee*8 -9J¢°8 €19°s  -£96°¢ LES®S -21s°¢ LES®S -2T6°¢ Tee"8 -082°g g5¢*8 -0gc°e 600- )
v c6°¢-15"¢ $%5°L -8Ys°L 108°% =0sl°% YeLl®y  ~669°% YLy -669°% Hatl -~e6vt Y 89%°L =2Hvv°L 8Cc0-
gC*e-6L°C 90L°9 -0g9°9 886°¢ -LlEEe°¢ ¢16*¢ =-988°¢ 216"t -988°¢t 90L79 -559°9Y 629°*9 =-%09°9 200- M.C |
s0°eg-6L°2 198°s -~ZHB*¢ Sl1°e -%21°¢ 660°¢ -€l0°€ 660°c -£10°¢ 198°G -118°9 16L°s -99L°¢ gco- (T) !
si*e-06°¢ 21s°s -9g%°s G98°Z -%6L°C 69L°C -ge¥l*2 69L°2 -gwlL°e 216°S [/=19% °4| 9ew*s —0Iv°S soo- (1) |
sT°e-06°¢ 8%9°% -€q9°% 2g0*e -186°1 966°1 -~0€6°1 $Gg6°T =-0g6°1 8y \LES*H 2LS°Yy  —LHSTY %00- M.C
$6°2-69°2 018°¢c -sg4.°¢ 1¢9°1T -0Cs°1 cLe*T -6%S°1 SLS°T . =491 018°e -69L¢ vel*e -80Ll°¢ €co- (1) |
28*2-Ls*e ZL6°C  -9¢6°¢ S6C°T =-che*1 6121 ~H6T1°1 618*1 ~wol*1 2ls6°2 -126%7¢ 968°¢ -018°2 200- (1) {
28°2-1¢*2 vel1*2 =-8li*Z 996°0Q -%T76°0 688°C -—+08°C 6R8°0 —H9R°0 helez —¢R0°7 L0z =2¢0°2 100~ A.Hv
9 * 3 H g * E] v ol * *GON HSVa
HLGQIM * *VIO ONVT9 *vId 3408 *vId cod * *vIQ ONVI9 *viQg 309 VIO NO1SId * 896 SV i \\
aNvI19 * G3LNNOW 3¥C8 * 03 1NNOW Q0¥ * 3 ONVI2
S3YLIWITTIN NI SNOISN3WIGC ONVIO QUVANVLS - € 378Vl

®



https://saenorm.com/api/?name=1419b278843ac80fd07b75d219974559

SAE ARPx1232A 77 MM 4357340 0025288 3 M

-1l -

ARP 1232A

TL®6% = 1664 29S°SH —994°Sy  Tvv°SHh —06€°GY 6%°CY —~ 6€°GY BOL*6% ~Z2E9°6HY 909°6Yv ~556°6% 2€T-
80°8% — 86°LYy LI6°EY -CH8*ey GT8°ey -H9L°¢EY L8°EY ~ 9L"EHh 280°8% -900°8% 1I86°Ly -0E6°LY 1€1-
89°9% — BE*9v SIE*2H —-042°2H STI2°2% ~491°2¥ 12°2% - 91°2% 28%°*9% -90%*9% 08€°9% —-0EE°9% 0ET~
€8 °hh — €Lk G99 0Ob —£QC°0h  H9C Oy —CTG*0b T9*0b ~ 1G6°0b TER*HH —GG) b HZL°HY —6L9°H% 62T—
S1°¢ch — SL°EH . 686°8¢ —ET6°8E L88°"BE —lE€8°BE »6°8¢ - ¥8°8¢ GGI®EYy -BLO°EY €50°Ey -200°EH 8Z1-
GS*1Yy — S$ Iy —E£9€°LE —-L18C°LE 292°l¢ -T12°LlE 1€°LE - T2°LE HGS°T¥ -8lYy*T1H% €SH°Iv -20v°*TH 21—
06°6€ — 0P°6E (BEL°SE —-299°GE 9€9°SE —SBS°GE 69°SE — 6G°SE €06°6% ~128°6% 208°6E -TSL°6E 921-
82°8¢ - 8]°8E CUI»E ~9€0°HE TT0°¥E —-096°€C 90°HE ~ 96°EE 8LZ*8E —-202°89 9LTI°8E -GZT°8¢ LTt
89°9¢ - 8§°*9€ <¢1s°Te,—9¢¥v°2e CTI¥°*2e -09e°2¢ 9H*2€ ~ 9E°2€ BLI®°9E -T109°99 9LS°9€ —G2S°9¢€ 21—
G0°GE - S¢°H¥E 988°0E_=0TP°0E SBL°CE —-YEL®QE $8°0€ — €L°0E 2S0°SE -9L6°Hd 0S6°ye —-006°%E €2T-
QE*EE — LP°EE (T12°62 -¥£I*62 8CI*62 -8S0°6C 91°6Z2 ~ 90°62 9LE EE —662°€q HL2°CE —€22°€€ 221~ ®
GL*°T1g — S§°1e +8S° 12 —-9€&°LlZ €8%°L2 -2¢H°"1lT €5°LZ - €¥°LZ 0glL°1e -¥19°19 8¥9°1¢ -86G9°1¢C 121- 5
<
ST°0€ - SL°CE +86°SC —-BO6°GZ) €88°9C —-2€8°SC €6°52 — £€8°62 O0SI°0€ -HLC*0¢ 8+0°0¢€ —166°67 021~ m
26°82 - Z2%°8¢ 6SE°HT -28I°He~ LSC°HC ~-902°%2 TE€*HZ ~ 12°%2 +HZs*82 —BHH*8Bd €2H*82 -2LE*8C 61T~ £
06°92 ~ 0$°92 €€L°22 ~-L1g9°22 VvV 1g9°22 -185°¢22 89°22 ~ 8G6°22 668°92 -228°9¢ L61°92 —99L°92 8T11- m
Ce*sZ - Qf*s2 LOI*1Z -TeC*IC 900912 -9S6°02 90°1Z — 96°02 86Z°5¢ -222°8¢ L6T1°¢Z ~-9Y1°SZ LT1- H
L9°€2 ~ L$°€2 ¢8H°6T -90%°61 08E26T_-62¢°61 E¥*6T — €E"6T EL9°FZ —-L6S°Ed TLS°E2 —028°€C 91— W,m
20°22 - 26°12 SS8°LT —-08L°LT SSL°1T1GH0L°LT TI8°LT - OL®LT 220°22 -9%6°1¢ 026°12 -698°12 ST1- “m
0%°02 - 63°02 1€2°9T1 -»ST1°91 621°9T -=8L0°91 8TI"9T — 80°91 96€°02 —02€*0¢ 962°02C —%HZ°0<C 11— '3
2L°8T — 2F°61 +¢€S~%T —-8L%*H1 €SY¥°*H1 -20% %1 0s°*%1 = 0%°*»T 02L°8T -%»9*871 819°8T -19¢°81 €11~ RE
L0OLT - LE°ST €C6°2T -L28°21 20C8°21 -TSL%ZT G8°2T - SL°ZT 690°L1 —-€66°*9T L96°9T -916°91 i1~ 12
LH°ST — LE°ST 84211 -T02°TT 9QLT°TT -621°1T €Z°TT -~ €T1°1IT 69%°ST -26€°6] L19¢°9T1 —-91€°s1 111~ N
|
Z8°El — Zl*E1 299°6 -9.15°6 065*6 -—00S°6 09°6 = 05°6 8T8 ET ~T¥L°€] 9TL°ET -$99°¢T oTI- )
S6Te-TL E 22°2T = Zf*21 $S20°8 —086°L g2c6°L ~%l8*L 86°L -~ L8°L L1Z2°21 ~T%T*2] 911°2T -$90°21 601~ !
91 °¥-68°¢ 29°0T - 2§°01 6G2%°*9 -0S€°9 g2e*9 —9l12°9 g€ - 12°9 LT19°0T -1¥S°0f 9IS°*0T -59%°01 80T~ !
%1% -6E°€E gL°6 - 8p*6 €19°S =LES°S CIs*s =19%°g 96,9 — 9%°S 6LL*6 -£0L°6 119°6 =129°6 10T—
71*v-68°¢ L6°8 - 9F°8 1C8*% —%2L"% 669°% -89y SL*%S - §9°% 996°8 -068°8 g98°e -¥T18°8 901~ (T) {
LZ*9-T0%% s1°8 - sfi*s 886°¢ ~216°¢ 988°¢ -SE£8°E Y6°€ ~98°¢ €ST1°8 -L10°® 250°8 -T00°8 $01- (T)
L2°9-TC*% 2e*L - 1L GLTI*E -—-66C°€ €L0°€ -€20°¢€ 2i*e - 20°¢g g1e*L -—6€Z°L ¥12°L -€91°L Y0T- (T
et y-61"% sv*9 - SE* gge*e -11€°¢ 98¢*¢ =~s€Z°C YE'Z — He*2? 2s%*9 =5lE€°*9 06e*9 —-667°9 €0T- (T
88 *7-C9*Y 6%°S - BE°S €98 T -€elb*1 8%%*T ~L6E°T 06°T - 0%°T 98¥*s -0T¥°¢ sge*s —bee"s 207- (T
6LL*9ET—COL*9ET ELGT6ET~CCS°6%T L6 6ET-9HY*6ET 050-
COE®0ET-922°0ET 9G0EEL-SH0EET C20°FET-696°2€1 6%0—
229°€2T-9%G"¢2T FTIH"9CT<59€"9F . 0HE°921=682™92] /Y0~
SHYTLIT-690°LTT 6£6°6TT-888°6]1 mow.mHmeHm.ddﬂu LH0-
899°0TT-26S"0TT 294 CTTI-TIH €T 98€°CTTI-SEE"ETT 9%C—
STT°%0T1-8E0°%0T 606°90T-8S8°9PT ZE€B*I0TI-2BL 90T sy o—
8€9°L6 =196°L6 2ZE¥°OCCTI-I8E*00T SSE°COT—-SOE00T 70—
»80°16 —-800°T5 ©LB*€6 -828°€s6 208°€6 ~TISL°E6 €40~
26°2-L9°2 L09°%8 ~TES*H8 T0H~ .18 ~TSE"1l8 G2¢°l8 —HlZ2°l8 y0—-
-
9 * 3 H 9 * El v o] * °*ON HSva _
HLOIM %* °YIa ONVIS *VIC 309 °via ooy * *VIG ONVI9 Y10 3309 °*YIQ NOl1S1Id * 895 SV |
anvi9 #* Q3 LNNCKW 3¥C8 * G3 INNOW GO0Y * 3 ONVT9 !
GIrNILINDD S3YIIWITIIW NI SNOISNIWIQ QNVI9 QUVANVLIS - € 378Vl *



https://saenorm.com/api/?name=1419b278843ac80fd07b75d219974559

A
[\ 82°122- 81°12¢2 106°622-92%°9¢2 00%°S2Z-6%€°92C €LT-
o 18°H12~ TL°Y12Z $20°612-846°812 €26°8T1¢-2L8°812 SL1-
0Z°*80¢~ 01°802 02%°212~¥yHE°212 61€°212-892°21¢ TL1-
P €L*T02~- €9°102 €46°502-L98°60C Z%8*60Z-16L°5CC 0L1-
- G2°G6T— ST*S6T 99%°66T-06E°66T SIE 66T-HTE 661 691~
R L,°88T— L9°88T 686°26T-c16°261 888°261-L€8°261 891~-
17°2871- L0"281 SBE°9BT-60€°98T »82°981-€€C* 987 191~
ol A 69°SLT— 6S°GLT 806°6LT-2€8["6LT LOB 6LT~9GL°6LT 991~
M T2°69T- TT1°691 Te¥ €LTI-GSEPELT QEE ELT-6LC ELT S91-
n $L°29T— #9°291 ¥56°99T-8L8F 991 €68°991-208°991 91—
Ln 11°991- T0°*9ST S2E°C9T-6%Z[ 091 €22°09T-2L1°091 €91~
nu €9°64T- €6°6H1 B8H8°EST-2LLIEST 9HL"EGT~G69 “EST 291~
[ G1°ev1~ SO0°EHT TLE*LYT-G62[L¥T 692°LYyT-812°L¥1 191~
D 3
89°9€1~ BS°9ET #68°0%T-8I8[ 0T 26L°CHI-THL"0%1 091~ 2
o 02°0€T~ OT°0ET LIV HET-THe[HYET STE HET-¥92 HET 6S 1~ w
il 09°€21- 6%°€21 €T8°22T-LEL[L2T TTIL*L2T-099°L2T 86 T— E
m ZT°LIT~ 20°LTT 9€€*TC1-092 12T »€2°121-€81°121 L61- £,
E_.(._ $9°0TT- #S*0TT 698 " HYTT-€8L"YTIT LSL °HTT-90L"H1T 9sT— mj
M T1*%01~ T0°90T TEE°B0I~-5SC[80T 622°80T-6L1°801 GG 1= m _
. Y9°L6 — HS°L6 HS8°TOT-8LLPT0T 262°T01-20L°101 A =
- " 90°16 — 96°06 GLZ°S6 -661IFS6 HL1°G6 —€2T1°66 £eT- g
— 8s*%¥8 - 8%°H8 B86L°88 -22l[°'88 L69°88 -9%9°88 Zs1- =
~ ' 2c*28 - 2228 9s1°8L -080°8L +S0°8L =€00°8L 0T"8L - 00°8L T12€°28 -S%Z[°28 02Z2°¢8 -691°¢c8 161- E
r- %0%6L - ¥6°8L 6€L8"%HL -€08°%L 8LL°YL -l2L°%HL €8°%L - €L°%L SH%0°6l -696[/°8L €%6°8L -268°8L 051- S
< 2h*LL ~ 2e°LL HgZtel -LLT°el CST*el -101°¢l 02°el - 0T°eL 6T% Ll -evefLlL 8TE€"LL ~192°LL 6%1—
u 6L°Gl - 69°6L B8ZS°TL -296°TL 925°TL -9l%°1L 86°TL - BY*IL %6L*SL -L1L[SL 269°SL -1%9°SL 8y 1~
m 22°%L - 21°%L 820°0L -2S6°69 926°69 -GS18°69 86°69 — 88°69 612°%L —-eH1I'¥L LIT*HL -99C°%L 1
n 26°2L - 2%°2L 15e°89 -GL2°89 05C°89 —661°89 0€°89 - 02°89 LIS°*2L -TH%[2L SI%*2L -69€°2L 9% 1= ..
—
%* 68°0L - 6L°0L 92L°99 -089°99 %HZ29°99 -€L5°99 89299 ~ LG°99 168°0L -ST8[ 0L 06L°CL -6€L°0L SH1-
o L2°69 - 91°69 COI*GS —-H20°S9 666°H9 -8%6°%9 S0°S9 - S5°%9 992°69 -06T(69 H9T1°69 -€11°69 bH1-
o< 69°L9 - 6G°L9 '006°E9 -¥ZH"E9 B6E'EF —8HE®ED SHr ey~ 6e°€9 T69°L9 -SI9IL9 685°L9 —6ES°LY €H1-
< 90°9G - ¥6°SS H18°19 -86L°T9 €LL®T9 -22L°19 28°19 ~,2L°19 0Q%0°99 -¥96PS9 B8E£6°59 —-888°G9 AA
N T¥°%9 - T€°%9 6%2°C9 -€L1°09 L¥1°(C9 -960°09 02°09 -\0T*09 ¥H1%°H9 —-BEE[ Y9 ETE Y9 -Z9C°%9 %1~
Uw TL°29 4 19°29 1+58°8S -TL%°8S GHH°8g -G6E£°8S 06°8S - 6£°867 €IL°29 -9€9['29 T119°29 -095°2Z9 oy 1-
T1°19 4 10°19 L%6°99 -1L8°9S GHB*9S ~46L°9G 06°96 — 6L°99 2T11°19 -9¢0["19 T10°19 -096°09 6T~
18%6s - 1468 T2€°6S -S¥2°SS (€22°65 —691°GS L2°6S — L1°66 (216°6S —9tH[65 TI»°65 -09€°6S 8e1-
68°LS - BL°LS 969°€S -6T9°ES H6G*ES —EHG ES Y9*€S ~ H5°€s 1B8 LS —~0I8[PLS S8L°LG -¥EL®LS LET~
$2°95 -] €1°99 CLO®°29 -¥66°T9 896°1s ~BI6°IS 20%29 - 26°1S5 92”98 -6S1I99 HET*9S9 —€B0°9S 91~ ,
£9°%s €6°%S  CL¥°09 -¥6E€°05 89€°0S -LTE*0S 2%°0s Z2€E®0S GE9°HE ~6GSIPHYS YEGTHS ~EBYTHS ge1-
86°2S 8E®29 €6L°8% -LTIL°8Y Z69°8% ~I¥y9°8% »1°8% $9°8% +86°2¢ -BQE[CS €88°2S -~2E8"2¢9 YeT~
s6°e~1L"¢ €e’1s €2°1S 2%1°Lly -99C°LYy 140 Ly ~(66°9% 60°LYy 66°9% €e€*1Ss —-LlgZf*1e 2€2°1g -I81°1S EET~
9 3 H | * E} v o) * *ON HSvVQ
HLGIM *VIid GNVI9 *vIQ 3xC8 *viQ QoY *VIO AONVT9 °*vIQ 3¥08 *VIQ NO1SId * 896 SV
anNvie Q3LNNCW 308 * G3 INNOW Q0¥ * 3 ONVI9
G3FNIINGD  SIUIIWITTIW NI SNOISN3WIA GNVIO QUVONVLS - € 3789Vl

®
|



https://saenorm.com/api/?name=1419b278843ac80fd07b75d219974559

SAE ARP*1232A 7?7 W 8357340 0025290 1

- 16 -

ARP (232 A

12°5-56*%
9%°5-12°S
9b°5~12°¢
Heg-12°¢

$6°€-1L"€

H1AIN
aNvi19

20°.l8 - L8°98 28E°18 -g0E*18 <cS2°1e —-6L1°18 €E*T8 ~ 8TI°I8 020°18 —%%6°98
L1°€8 - 29°¢8 (CE1°8L —¥S0°8L €C0°8L -LZ26°L2 80°8L — £6°LL 69L°c8 -€69°t8
L5°08 — 2%°08 SC6°HwL -8Z8°HL 8LL°HL -T0L°*%L S8°%L - 0L°*%L 695°(08 -£6%°08
CELL ~ LT°L) €S9°TL -LLS°TL 9¢S°IL —0S%°TL 09°TL ~ S%°TL 81€°ll -1%2°LL
S€*€L — TE°EL G2€°89 -0SZ°8S 66T1°8B9 ~€21°89 82°89 -~ 21°89 G96°cl -688°¢€l
TL°0L = 96[0LD SLO°S9 -666°%9 8H6°H9 -~2L8°H9 20769 - L8°%9 HIL°0L —L€9°0L
18°L9 — 9ETL9,~€H8°19 —€LL°T9 22L°19 -9%9°19 08°19 ~ 59°19 ¢€I5°L9 ~LeHh°L9
92°%9 — TTI[H¥9 (BES 8BS -226°8S TlH*Pg -G56E°8S §5°8S — 6€°8S 292°H9 —-98T1°H9
66°09 — £8]CS TLE®°SS -5H¥2°9S H6T°SS ~BIT*SS Le2*as — 21°GS S86°09 —-606°09
€L°LS - 8G[L9 0L0225,-%66°1S €EH46°T1S —-198°1S 2C0°2s - 18°1S HEL°LS -8S9°lS
18°Hs — 9gf¥s HY¥8°8Y =B9L°8Yy LIL*8Y -TH9°8Y 6L°8% — H9°8% 80S°HS -2eV°*¥HS
81°1s - €0l1s Lig°gh ~I¥hoah O06E°SH —HTIE*SH Ly*ghy - Te*sy T81°1S —-S01°1s
€6°LYy — BLILY §92°2% -681°2% 6EI*CHy -290°2% 12°2% =~ 90°2% O0€6°Lly —»s8°ly
CL*9y - GGl¥y 090°6C -99678% €16°8E —1EE8°8E 66°8t ~ ¥8°8€ HOL*Yy —829°Hy
00°ey ~ GB[CHY BEE'LE ~Z92°LE HITZ°LE —SET°LE 62°LE — €1°Le 200°€y —-926°2%
8€*T¥ - 2211y 2IL°GE -9€9°GE "SBGISGE —60S°SE 99°ge = 15°Se LlE*TY —00E*TY
sL*6t — 0Sf6c LBO°HE -TIC°HE (9678 -¥88°EE ¥0°H€ ~ 88°¢cE TGL°6E —-S19°6¢
g1°8e - 00]8e L8¥*2t -0T%°2¢ C(9E°dE -€8Z°C¢ YH°2€ — 82°C¢ TS1°8€ -Sl0°8¢€
€G°9€ — LE[9E 198°0€ -G81°0€ +HEL°CE(F899°0€E 18°0€ — 99°0€ G25°9E —6H¥°9¢
18°%e — ZLly%e cgc*6T ~-651°62 80T1°6cC <2€0°62 81°62 — €0°62 ¥18°%E -86L°%E
22°¢E — LO[EE 6SS°Lle —-€8¥°LZ <Zg¥h°le -9%E*l2 16°L2 — 9€°L2 €327°€e —-1%1*¢ce
29°1€ = LH]TE €56°GC ~E8B"GC CEB®SC ~9GL°G¢ T6°62 ~ 9L°G2 €29°1¢ -1l%S°*1€
L6°6C - 2862 €EEETHZ ~LSC°HZ 902°HZ —-0EI*HZ 8¢°¥Z —~ €I°HZ 2ZL6°6C —968°62
LE®8Z - 22182 BCL"2C -1€S$°2¢ 185°¢e —HCs*2¢ 99°22 — 06°2Z 2Le°8Z -96¢Z°8C
Gl*92 - 65192 <Ze0*1C ~-90C*1¢ ¢Gs6°Ce —-€L8°02 €0°12 - 88°0C 9%YL°92 -019°92
21°82 — L61%2 28%°€T —-9CH*61 SSE°6T -612%61 €¥=61 - 82°61T 121°S2 —H¥0°52
LY°€Z — 2€l€2 TEB°LT -GSL*LT +HOL°LT -829°L1 8L°LT > €9°LT O0L%°E€C —€6E°EL
L8°12 ~ Z2LI1C €C2°9T -621°9T 8LO°9T —200°91 ST*9T-~ 00°9T 698°12 -€6L°1C
61°0Z2 - %0102 62S°%T -€S%°HT 2CH°HT -S2e° %1 8%*HT ~ €€°%T €61°02 -LIT1°0C
25°81 — 9€[8T 818°2T1 -208°2T Tel* 2l -6L9°21 €8°2T1 — €921 LIS"8T —0%%"8T
26°9T — 9L9T Z2€2°TIT1 -9LTI*TI S2I*1l1 -6%0°11 02°TT - SO0°TT )916°91 —0%8°91
62°6T - HIST LI9°6 =085°6 c0s*e —£2%°6 85°6 — 2Z%%6 162°S1T -ST12°s1
99°el -~ 6%l 1CC*8 =-5d6°L ¥l8°L -86L°L s6°L - 08°L 09971 %96 €T
90°2T — T6[TIT 10¥°*9 -92€°9 vLl2°9 -861°9 G€*9 - 02°9 G90221 -686°11
¥%°01T — 62]CT SLL*H =665°% §%5°% -2LG*v L™y -~ Loy 6EHY* 0T\ —€9€°01
0B8°egd—~ 0L°esC €10°852—-LE6 LS

2e°LYyC~ 22°LH2 9€S°152-09% TS5

#8°0%¥2— ¥L*0%2 6S0°SHZ-€86°H Ve

H2ZTHET~ YT*HeZ GGH¥°BEC-6LE°BET

9L*L22— 99°L22 8l6°T1ec—-206°1¢€2

B H ] * E] v
*VIG ONVI9 *VIQ 3¥08 *VIc CoY¥ %* *ViQ GNV19 *VIQ 3308

Q3 LNNOW 3¥08 * J3LNNOW GOY

G3NNILNOD

SIYLIWITTIN NI SNOISNSWIGC ONVIO CYVONVLS — € 3718VI

€£68°98 -118°98
2%9°€8 -995°¢8
Z¥%°08 -99£°08
T6T°LL —%T1T1°LL
8g8 el ~29Ll°cl

186°CL ~CTS°0L
98€°L9 -QTIE°L9
Q€T %9 -650°%9
868°09 —-28L°09
LO9°Ls -Te6°lS

18€*¥s -s0g°%sS
#G0°18 -8L6°0¢
€08°Lly —L2L*1lY
LLIg*Hsy ~-T0S°HY
Sl8°2% -66L°2%

062°1% ~€L1°1%
H29°6€ —-8YS°6¢E
$20°8¢ -8¥6°LE
86€°9¢ ~22€°9¢
Lyl Hhe ~TL9°%¢E

960°ce —(C20°¢ce
96%°T1e -02%°1¢
§H8°62 —-69L°62
$HZ2°82 -691°82
619°92 -£45°92

¥66°%Z -L16°%2
EYE°E€Z —992 *€T
THLTT2 ~999°T2
990°02 -066°61
06€°9T —€TE°8T

68L°9T -€TL"91
¥91°¢T ~-880°61
ETS T —=lE¥°ET
8E6° 1T —298°11
2TE"CT -9€2°01

ZI6°Lge-T98°Lc2
GEY TGZ—H8E TS
856°H¥HZ-LD6°%%2

HGE BEZ-E0E"BET
LLB8°T1€2-928°T¢E2

o)
*ViQd NOLSIG

%
*

%

seEe-
bee~
€e€e—
cee—
1€2-

o€~
YA
82¢-
Lee-
922-

age-
9T~
€22—
222~
122~

022Z-
612~
81Z-
L12-
912-

s12-
12—
€T2-
22—
112~

o) ¥
602—-
802~
L02-
902~

§02-
%02~
€02-

202- M.n

102~

821-
LL1-
9LT-

(2 A
HL1-

“ON HSVQ
895 SY
3 gNVI9

E——

Distributed under license from the IHS Archive



https://saenorm.com/api/?name=1419b278843ac80fd07b75d219974559

