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2. References

2.1 Applicable Publications—The following publications form a part of the specification to the extent specified
herein. Unless otherwise indicated the latest revision of SAE publications shall apply.

2.1.1 SAE PuBLIcATIONS—AVvailable from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE Isot
DESIGNATION EQUIVALENT
INTERNAL COMBUSTION ENGINES—PISTON RINGS
J1588 6621/1 Vocabulary
J1589 6621/2 Measuring principles
J1590 6621/3 Material specifications
J1591 6621/4 General specifications
J199 66621/5 Quality requirements
INTERNAL COMBUSTION\ENGINES—PISETON RINGS
J1997 6622/1 Rectangular rings
J1998 6622/2 TR Rectangular rings-with narrow ring width
J1999 6623 INTERNAL COMBUSTION ENGINES—PISTON RINGS—

INTERNAL COMBUSTION ENGINES—PISTON RINGS

J2000

J2001

J2002

J2003

J2004

J2226

SCRAPER-RINGS

6624/1 Keystone rings
6624/2 TR Half keystone rings
6625 INTERNAL COMBUSTION ENGINES—PISTON RINGS—

OIL CONTROL RINGS

6626 INTERNAL COMBUSTION ENGINES—PISTON RINGS—
COIL SPRING LOADED OIL CONTROL RINGS

6627 TR INTERNAL COMBUSTION ENGINES—PISTON RINGS—
EXPANDER/SEGMENT OIL CONTROL RINGS

INTERNAL COMBUSTION ENGINES—PISTON RINGS—
STEEL RECTANGULAR RINGS

1. TR refers to Technical Report
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3. Ring Types and Designation Examples

3.1 Type T—Straight Faced Keystone Ring 6 Degrees

3.1.1 GENERAL FEATURES

NOTE—See Table 7 for dimensions and forces.

51

Method A : ag ref.,
Method B : hg ref.,

3.1.2 DESIGNATI
diameter,
features a

h3 measured
ag measured

~N—t h1

{nominal )

an

»

77

Datum surfdce
=]

»
~3%9'+12'~
g ~-

-

6°12"12,
[L]o,006/1

Due to manufacturing processing, side angle

tolerances are not cumulative.

FIGURE 1—-TYPE T

DN EXAMPLE—DeSignation of a straight faced keystone ring 6 degrees, of d; =[90 mm nominal

N, = 2.5 mm 4ing*width, made of grey cast iron, nonheat-treated (material subclass 12), general

5 shown in_Figure 1, and periphery coated fully faced with chromium, 0.10 mm mirjimum thickness.
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3.2 Type TB — Barrel Faced Keystone Ring 6 Degrees
3.2.1 GENERAL FEATURES

NOTE—See Table 7 for dimensions and forces.

Sy

H X

13960122

{

T\—‘V b §
F ! 6° 1P
F {nominal) |

B -
L]
0 -

0,7 max.

[ 22

h

* Due to manufacturing processing, side angle

Method A : ag ref., fi3 measured
tolerances are not cumulative.

Method B : hj ref., gg measured
** See Table 1.

FIGURE 2—TYPE TB
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TABLE 1—GAUGE WIDTH (Hg) AND BARREL DIMENSIONS

Dimensions in millimeters

Maximum Peak

(hy) hg tr, t3 Off Center
2.0 1.2 0.30
0.002/0.016
2.5 1.6 0.40
3.0 2.0
0.005/0.020 050
3.5 2.4
4.0 2.8
0.005/0.023 0.60
4.5 3.2

3.2.2 DESIGNATI
diameter,
subclass §
mm minim

3.3 TypeTM —

3.3.1 GENERAL R

NOTE—S

DN EXAMPLE—Designation of a barrel faced keystone ring 6¢degrees, of d; =[90 mm nominal

N, = 2.5 mm ring width, made of spheroidal graphite cast iren,>heat-treated marfensitic (material

FEATURES

Taper Faced Keystone Ring 6 Degrees

pe Table 7 for dimensions and forces.

3), general features as shown in Figure 2, and periphery’semi-inlaid coated with molybdenum, 0.2
um thickness.

X
—
hy
w
\ ] =
_] T i ﬁ Mark
“ E v
s
4+)
e /A—\X » ‘
= 3% 1>
g Tu ’;r \
! 6°12%17 M1... M5
(nominal)

Method A : ag ref., h3 measured
Method B : hg ref., ag measured

an

*  Due to manufacturing processing, side angle
tolerances are not cumulative.

. ** See Table 2.

FIGURE 3—TYPE TM
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TABLE 2—TAPER

Uncoated and Coated Rings

Uncoated and Coated Rings (Molybdenum or Chrome)
Taper (Molybdenum or Chrome) Tolerance®
M1 10¢ +50¢
0
M2 30¢
M3 60¢ +60¢
0
M4 90¢
M5 120¢

1. For coated rings with tapered periphery not ground, the tolerance shall be-increased by 10
(for example: M3 =60’ : +70").
0

3.3.2 DESIGNATIPN ExamMPLE—Designation of a taper faced M1 = 10' keystone ring 6 degrees,|of d; = 90 mm
nominal djameter, h; = 2.5 mm ring width, made of grey cast-iron, heat-treated (materipl subclass 22),
general feptures as shown in Figure 3, and phosphated all over:

3.4 Type K— Ytraight Faced Keystone Ring 15 Degrees

3.4.1 GENERAL FEATURES

NOTE—Sege Table 8 for dimensions and forces.

Datum surface
Al
;

, | max.

h {nominal}

*  Due to manufacturing processing, side angie

Method A : ag ref., h3 measured tolerances are not cumulative.

Method B : h4 ref., ag measured

FIGURE 4—TYPE K



https://saenorm.com/api/?name=7e1957c7957749c589bdf95151a0e820

SAE J2000 Reaffirmed APR1998

3.4.2 DESIGNATION ExAMPLE—Designation of a straight faced keystone ring 15 degrees, of d; = 90 mm nominal
diameter, h; = 2.5 mm ring width, made of carbidic cast iron, heat-treated martensitic (material subclass 32),
general features as shown in Figure 4, and ferroxide coated.

3.5 Type KB—Barrel Faced Keystone Ring 15 Degrees

3.5.1 GENERAL FEATURES

NOTE—See Table 8 for dimensions and forces.

-
P S

Sy

w- H X '“J é Y

<A )

~N— h1

70345122
patl

0,7 max.

{nominal )

an

152 1242

.
- 4 +

.
48

Y

* Due to manufacturing jprocessing, side angle
tolerances are not cumularive.

Method A: ag ref., h3 measured
Method B : A5 ref., gg'measured

** See Table 1.
FIGURE 5—TYPE KB

3.5.2 DEsSIGNATION ExamPLE—Designation of a barrel faced keystone ring 15 degrees, of d; = 90 mm nominal
diameter, h; = 2.5 mm ring width, made of malleable cast iron, heat-treated pearlitic (material subclass 41),
general features as shown in Figure 5, and periphery fully faced, coated with molybdenum, 0.2 mm minimum
thickness.
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3.6 Type KM—Taper Faced Keystone Ring 15 Degrees
3.6.1 GENERAL FEATURES

NOTE—See Table 8 for dimensions and forces.

X
] b,
e
1 H -
] [ x Mark
® g e
~
< (=)
w X mf AL
s THD) et \
g 5 n- [~ )
1 512" M1, MS
(nominal)

Method A: ag ref., hy measured
Method B : A3 ref., af measured

FIGURE 6—TYPE KM

*

-

Due to manufacturing grocessing, side angle
tolerances are not cumulative.

See Table 2.

3.6.2 DESIGNATIPN ExaMPLE—Designation of a taper faced M1 = 10' keystone ring 15 degrees] of d; = 90 mm
nominal dfameter, h; = 2.5 mmuring width, made of grey cast iron, nonheat-treated (materjal subclass 12);

general feptures as shown in'Eigure 6.
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4, Common Features

41 T,TB, TMor K, KB, KM Rings—Inside Chamfered Edges (KI)

Y Y Y
Pl
AY
%
a) T erK rings bl _TB or KB rings ¢l TM ar KM rings
Y
by
s,
=

K

FIGURE 7—INSIDE CHAMFERED EDGES (KI)

TABLE 3—INSIDE CHAMFERED EDGES (KI)

Dimensions in millimeters

dy Kl
Z0£d; <125 0.3+0.15
125 £ dq < 175 0.4+0.15
175 £d, £ 200 0.6 +0.20

4.2 T,TB, TMof K, KB, KM'Rings—Coating Configuration

NOTE—Seq Table‘4 for dimensions.

4.2.1 UNCOATED RINGS

-%:} T

b) TB or KB rings c) TM or KM rings

/ Mark

a) T orKrings

FIGURE 8—UNCOATED RINGS
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4.2.2 COATED RINGS (CHROMIUM OR MOLYBDENUM)
4.2.2.1 Fully Faced
(RF._. (R4 CRF . (R4 CRF... (R4
MO1.. MO4 MO1.. MO4 o MO MO4 Mark
A 7777;4 s
| (1 1
a) T orKrings b} TB or KB rings c) TM or KM Trings
FIGURE 9—FULLY FACED RINGS
4.2.2.2 Semi-Infaid
CR1.. (R4 CR1.. CR&4 CR1.. (R4
MO1.. MO4 Mark - MO1.. MO&4 Mark MOt .. MO4 fark
ST —— )
a) T orKrings b) - TB, or KB rings c} TM or KM rings
FIGURE 10--SEMI-INLAID RINGS
4.2.2.3 Inlaid
CR1..CR& CR1.. (R4 CR1.. CR4
MO1.. MO& MO1.. MO4 MO1... MO4 A
ark
) §

a) T orKrings

bl TB or KB rings

FIGURE 11—INLAID RINGS

c} TM or KM rings

-10-
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TABLE 4—LAYER THICKNESS

Dimensions in millimeters

Thickness
Chromium Molybdenum Minimum
CRF — 0.005
CR1 MO1 0.05
CR2 MO2 0.10
CR3 MO3 0.15
CR4 MO4 0.20

Force Factdg
features and

For commor
given in SAH

The factors

TABLE 5—F(

rs—The tangential and diametral forces given in Tables 7 and 8 shall be corrected
/or materials other than grey cast iron with a modulus of elasticity of 100,000-MP3

features, the multiplier correction factors given in Tables 5 and 6 and the force g
F J1591 shall be used.

pf Table 6 have been calculated with mean coating thickness:

when additional
are being used.

orrection factors

FEATURE KI

DRCE CORRECTION FACTORS FOR T, TB, TM, 'K, KB, AND KM RINGS WITH

Taper Taper Kl and Taper Kl and Tape

Kl M2 or M3 M4 or M5 M2 or M3 M4 or M5
0.96 0.98 0.96 0.94 0.92

TABLE p—FORCE CORRECTION FACTORS FOR COATED T, TB, TM, K, KB, AND KM RINGS
(FULLY FACED; SEMI-INLAID, AND INLAID TYPES)
CRF CR1 CR2/MO1 CR3/MO2 CR4/MO3 NO4
1 0.94 0.91 0.88 0.85 .83

-11-
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6. Dimensions
TABLE 7—DIMENSIONS OF T, TB, TM KEYSTONE RINGS 6 DEGREES
Dimensions in millimeters
Nominal Tangential force Diametral force
,\ilﬁgql_ Ra_dial wall va:)l;,le Method A Method B Closed gap Fo N Fa N
diam- t"hlckne5§ ring
eter regular width
Column Measured value
d; a (hy) ag h3 h3 S1 For hy Forhy
i = h ; shown in
Cplumn (ref.) Column Column value column column
Toler- Toler- Toler= Toler-
ance 1] 2 1 2 1 2 £ ance 1 2 ance, 1 2 ance
70 | 2.90 9.9 12.6 21.3 27.1
71 | 2.95 101 | 129 21.7 27.7
72 | 3.00 0.20 +%'2° 103 | 13.2 22.1 28.4
73 | 3.05 105 [(18.4 22.6 28.8
74 | 3.10 102 \[\13.7 23.0 29.5
75 | 3.15 1.832 2.332 1.61 109 ) 139 23.4 29.9
76 | 3.15 0 0 0 106 | 136 22.8 29.2
77 | 3.20 -0.024 -0.024 -0.22 10.8 | 13.9 23.2 29.9
78 | 3.25 For For For 11.0 | 141 23.7 30.3
79 | 3.30 28 | 25 15 phos- phos- 182 | 2.32 phos- 11.3 | 14.4 24.3 31.0
80 3.35 phated phated phated 115 14.7 24.7 31.6
81 | 3.40 PO PO PO 11.7 | 15.0 25.2 32.3
82 3.40 surface: surface: surface: 0.25 11.4 14.6 245 314
83 | 3.45 | #0.15 +0.01 +0.01 +0.09 11.6 | 14.9 24.9 32.0
84 | 350 | Within -0.024 -0.024 0.22 118 | 152 254 | 327
85 | 355 | 1o 120 | 154 258 | 33.1
86 | 360 | max. 122 | 157 26.2 33.8
87 | 3.65 125 | 16.0 26.9 34.4
88 | 3.65 122 | 156 26.2 335
89 | 3.70 12.4 | 159 26.7 34.2
9 | 3.75 16.1 | 19.6 34.6 42.1
91 | 3.80 +0.25 16.3 | 20.0 35.0 43.0
92 | 3.85 0 16.6 | 20.3 35.7 43.6
93 3.90 16.9 20.6 +30 % if 36.3 44.3 +30 % if
94 | 3.90 16.5 | 202 F¢It; 10N 35.5 434 | Fqlt; 21,5N
95 | 3.95 16.8 20.5 +20 % if 36.1 441 +20 % if
96 | 4.00 171 | 209 | Fe?10N Il 368 | 249 | Fa®2L5N
97 | 4.05 17.3 | 21.2 37.2 45.6
98 | 4.10 176 | 215 37.8 46.2
99 | 4.15 17.9 | 219 38.5 47.1
100 | 4.15 2:278 2.278 2.08 0-30 175 | 214 37.6 46.0
101 | 4.20 0 0 0 17.7 | 217 38.1 46.7
102 | 4.25 '0#234 ’0#254 -?:.02r2 180 | 220 387 | 473
103 | 4.30 phos- phos- phos- 182 | 223 39.1 47.9
104 | 4.30 phated phated phated 179 | 219 38.5 47.1
105 | 435 23 |3y 20 PO PO 22t | 27 PO 181 | 222 389 | 477
surface: surface: surface:
106 | 4.40 04 o3 05 183 | 225 39.3 48.4
107 | 4.40 -0.024 -0.,024 -0.22 18.0 | 22.0 38.7 47.3
108 |445| oo 182 | 223 39.1 47.9
109 | 450 | within 18.4 | 226 39.6 48.6
110 | 455 | aring: 186 | 228 40.0 49.0
111 | 455 | 020 182 | 224 39.1 | 482
112 | 460 | M 185 | 227 3098 | 488
113 | 4.65 18.7 | 229 40.2 49.2
114 | 4.70 0.35 +0.30 18.9 | 23.2 40.6 49.9
115 | 4.70 ' 0 18.6 228 40.0 49.0
116 | 4.75 18.8 | 231 40.4 49.7
117 | 4.80 19.0 | 234 40.9 50.3
118 | 4.80 18.7 | 229 40.2 49.2
119 | 4.85 18.9 | 232 40,6 49,9

-12-
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TABLE 7—DIMENSIONS OF T, TB, TM KEYSTONE RINGS 6 DEGREES

Dimensions in millimeters

Nominal Tangential force Diametral force
R Method A Method B Closed gap
Nom Radial wall value Fi, N Fgq, N
inal thickness of
diam- "regular” ring
eter 9 width
Column Measured value
d; a (h1) ag h3 h3 S1 For hy Forhy
Measured shown in shown in
Column (ref.) Column Column value column column
Toler- Toler- Toler- Toler-
ance 1 2 1 2 1 2 ) ance 1 2 ance 1 2 ance
2.278 2.778 2.08
0 0 0
120 4.90 -0.024 -0.024 -0.022 19.1 235 41.1 50.5
121 | 495 For For For 0.35 193 | 238 415 | 512
122 | 495 phos- phos- phos- +0.30 100 | 233 409 | 501
phated phated phated 0
123 | 5.00 PO PO PO 19.2 | 23.6 413 | 507
124 5.05 surface: surface: surface: 19.4 23.9 41.7 51.4
+0.01 +0.01 +0.09
-0.024 -0.024 -0.22
125 5.05 23.4 27.8 50.3 59.8
126 5.10 237 28.1 51.0 60.4
127 5.15 24,0 28.5 51.6 61.3
128 5.20 24.2 28.8 52.0 61.9
129 5.20 23.8 28.3 51.2 60.8
130 5.25 24.0 28.5 51.6 61.3
131 5.30 24.3 28.9 52.2 62.1
132 5.30 239 28.4 51.4 61.1
133 5.35 24.1 28.7 51.8 61.7
2.724 3.224 2.63
134 | 5.40 0 0 0 244 | 290 525 | 624
135 5.40 -0.024 -0.024 -0.22 24.0 28.5 51.6 61.3
136 | 5.45 EOY EOY ';Of 243 | 288 522 | 619
phos- phos- phos-
137 5.50 phated phated phated 24.5 29.1 52.7 62.6
138 | 5.50 PO PO PO 241 | 287 51.8 61.7
139 5.55 surface: surface: surface: 0.40 +0.35 24.4 29.0 525 62.4
140 | 5.60 Bobgi Bobgi +g-‘2)52’ ’ 0 246 | 293 | +30%if || 529 | 630 | +30%if
141 5.65 +0.20 ' ' ' 249 29.6 Flt; 10N 53.5 63.6 Fq It; 21,5N
142 | 5.65 | Within 245 | 201 | #0%if |57 | 626 | *20%if
ing: 3 3
143|570 | 308 247 | 204 | 71N |53y | g32 |Fa® 215N
144 5.75 max. 3 35 25 2,71 3.21 25.0 29.7 53.8 63.9
145 5.75 24.6 29.3 52.9 63.0
146 5.80 249 29.6 53.5 63.6
147 5.85 251 29.9 54.0 64.3
148 5.85 24.7 294 53.1 63.2
149 5.90 25.0 29.7 53.8 63.9
150 5.95 25.0 29.8 53.8 64.1
152 6.00 24.9 29.7 53.5 63.9
2.124 3.224 2.63
154 6.05 0 0 0 24.8 29.5 53.3 63.4
155 6.10 -0.029 -0.029 -0.026 25.0 29.8 53.8 64.1
156 | 6.15 EOY EOY ';Of 252 | 301 54.2 64.7
phos- phos- phos-
158 6.20 phated phated phated 25.1 29.9 54.0 64.3
160 | 6.25 PO PO PO 25.0 | 298 53.8 64.1
162 6.35 surface: surface: surface: 0.50 +0.40 25.4 30.3 54.6 65.1
164 | 6.40 +0.0L +0.0L +0.09 0 253 | 30.2 544 | 649
-0.029 | -0.029 -0.027
165 6.40 25.0 29.8 53.8 64.1
166 6.45 25.2 30.0 54.2 64.5
168 6.50 25.1 29.9 54.0 64.3
3.172 3.672 3.20
170 6.60 3.172 3.672 3.20 30.4 354 65.4 76.1
172 | 6.65 0%29 0%29 0%27 30.3 | 35.2 65.1 | 75.7
174 6.70 For For For 30.2 351 64.9 75.5
35 | 4.0 3.0 phos- phos- 3.15 3.65 phos-
phated phated phated
175 | 6.75 PO PO PO 303 | 352 651 | 757
surface: surface: surface:
176 | 6.80 +0.01 +0.01 +0.09 0.60 +0.45 305 | 355 65.6 | 76.3
178 6.85 -0.029 -0.029 -0.027 0 30.4 35.4 65.4 76.1

-13-
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TABLE 7—DIMENSIONS OF T, TB, TM KEYSTONE RINGS 6 DEGREES

Dimensions in millimeters

Nominal Tangential force Diametral force
R Method A Method B Closed gap
Nom- | padialwall | VAlue Fu Fa. N
inal thickness of
diam- "regular” ring
eter 9 width
Column Measured value
dy a (h1) ag h3 h3 S1 For hy Forhy
Measured shown in shown in
Column (ref.) Column Column value column column
Toler- Toler- Toler- Toler-
ance 1 2 1 2 1 2 ag ance 1 2 ance 1 2 ance
180 6.90 30.3 35.2 65.1 75.7
182 6.95 30.1 35.1 64.7 75.5
184 7.05 3.172 3.672 3.20 30.6 35.7 65.8 76.8
185 7.05 0 0 0 30.3 35.2 65.1 75.7
186 | 7.10 -0.029 -0.029 -0.027 305 | 355 +30090¢ 65.6 76.3
+0.20 +30 % if
188 | 7.15 | within For For For 304 | 354 | EJGION \fesa | 761 | MNP
190 | 7.20 | aring: | 3% | 40 | 3.0 phos- phos- phos- 303 | 35.2 1230 % if 65.1 75.7 126 o% if
192 | 7.25 | 020 phated | phated | 315 | 365 phated | 0.60 | +0.45 301 | 351 NN ea7 | 755 | £ 3 oiey
194 7.35 max. PO PO PO 0 30.6 35.7 65.8 76.8
195 7.35 surface: surface: surface: 30.2 35.2 64.9 75.7
196 7.40 +0.01 +0.01 +0.09 305 355 65.6 76.3
198 7.45 -0.029 -0.029 -0.027 30:45 35.4 65.4 76.1
200 7.50 30.2 35.2 64.9 75.7

NOTE 1—For Intermediate siz
NOTE 2—For values for Fy and

NOTE 3—For the sole purposg

(Ey) are given in

Mean forces are

s (for example repair sizes), the radial wall thickness of the next smaller nominal diameter should be-applied.

Fg. given in Table 7, apply to as cast grey cast iron with a typical modulus of elasticity (E,,) of 400 000 MPa. Multiplying factors for mate

BAE J1591.

Lalculated for nominal radial wall thickness (a;) and mean ring width (hy).

of this document, the assumed average ratio Fy/F; is 2.15.

fals having a different modulus

-14-
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TABLE 8—DIMENSIONS OF K. KB. KM KEYSTONE RINGS 15 DEGREES

Dimensions in millimeters

Nom. - N\?;rlllijr;al Method A Method B Closed gap Tange'r:nial force Diamgtra'l\lforce
inal Radial wall of v d
diam- t"hlckne5§ ring
eter regular width
Column Measured value
d; a (hy) ag hs hs S1 For hy For hy
Measured shown in shown in
Column (ref.) Column Column value column column
Toler- Toler- Toler- Toler-
anfe 1 2 1 2 1 2 as ance 1 2 ance 1 2 ance
80 3.35 12.8 |16.0 275 |[34.4
81 3.40 13.0 |16.3 28.0 |[35.0
82 3.40 12.7 159 273 |[34.2
83 3.45 12.9 |16.2 27.7 [34.8
84 3.50 13.1 |16.5 28.2 [35.5
85 3.55 2.097 2.597 1.49 0.25 13.3 (| 16.7 28.6 [35.9
86 3.60 0 0 0 13,5 )17.0 29.0 [36.6
87 3.65 +0.15 -0.029 -0.029 -0.11 13.7 |17.3 295 [37.2
88 3.65 Within For  |For For 184 (169 288 [36.3
89 3.70 aring: 25 (3.0 |15 phos- phos- 210 (260 |phos- 13.6 |17.1 29.2 [36.8
90 3.75 0.15 phated  |phated phated 13.7 |17.3 295 [37.2
91 [3.80 max. PO PO PO 139 [17.6 299 |37.8
92 3.85 surface: surface: surface: +0.25 (141 |17.8 30.3 [383
93 3.90 +0.01 +0.01 +0.04 0 143 |18.1 30.7 [38.9
94 3.90 14.0 |17.7 30.1 [38.1
95 3.95 14.1 |17.9 30.3 [38.5
96 4.00 143 |18.2 30.7 [39.1
97 4.05 145 |185 312 [39.8
98 4.10 14.7 |18.7 31.6 |[40.2
99 4.15 149 |19.0 32.0 [40.9
100 4.15 0.0 185 |225 39.8 |[48.4
101 4.20 18.8 |22.8 40.4 |49.0
102 4.25 19.0 |23.1 40.9 |49.7
103 4.30 19.2 |233 41.3 |50.1
104 4.30 18.8 |22.9 40.4 |49.2
105 4.35 19.0 |231 [+30%if 40.9 |49.7 [+£30%if
106 4.40 19.2 [234 |FR<10N 413 |50.3 |Fg<215N
107 4.40 2.463 2.963 2.05 18.8 |22.9 [+20% if 40.4 |49.2 |[+20% if
108 4.45 0 0 0 19.0 (232 [F3 10N 40.9 |49.9 |F43215N
109 4.50 Far For For 19.2 |235 41.3 [50.5
110 4.55 phos- phos- phos- 19.4 |23.6 41.7 |50.7
111 4.55 phated phated phos- 19.0 |23.2 40.9 |[49.9
112 4.60 3.0 |3.5%})20 PO PO 2.45 2.95 phated 19.2 |234 41.3 |[50.3
113 4.65 surface: surface: PO 194 |23.7 41.7 |51.0
114 4.70 +0.01 +0.01 surface: 19.6 |24.0 42.1 [51.6
115 4.70 +0.20 -0.034 -0.034 +0.04 19.2 |235 41.3 |50.5
116 4.75 Within -0.13 19.4 |23.7 41.7 |51.0
117 4.80 aring: 19.6 |24.0 42.1 |51.6
118 4.80 0.20 T2 235 41.3 |50.5
119 4.85 max +0.30 19.4 |23.8 41.7 |51.2
120 4.90 0.3 0 19.6 |24.0 42.1 |51.6
121 4.95 19.8 |24.3 426 |52.2
122 4.95 19.4 |23.8 41.7 |51.2
123 5.00 19.6 |24.1 421 |51.8
124 5.05 19.8 |24.3 42.6 |52.2
125 5.05 2.830 3.330 2.61 239 (283 514 [60.8
126 5.10 0 0 0 24.1 |(28.6 51.8 |[61.5
127 5.15 -0.034 -0.034 -0.13 243 |(28.9 52.2 [62.1
128 5.20 For For For 246 (29.2 529 [62.8
129 5.20 phos- phos- phos- 24.1 |(28.7 51.8 |[61.7
35 |40 |25 2.80 3.30
130 5.25 phated phated phated 24.3 (289 52.2 [62.1
131 5.30 PO PO PO 245 (29.2 52.7 [62.8
132 5.30 surface: surface: surface: 0.40 +0.350 241 |28.7 51.8 |61.7
133 5.35 +0.01 +0.01 +0.04 243 |(28.9 52.2 [62.1
134 5.40 -0.034 -0.034 -0.13 245 |[29.2 52.7 [62.8

-15-



https://saenorm.com/api/?name=7e1957c7957749c589bdf95151a0e820

