PISTON RING PREFIXES

No Prefix ..... Cast Iron Compression Rings 2D Prefix ..... Have various ring face coatings
Cast Iron or Chrome Qil Rings and materials that are suitable for

2C Prefix ..... Chrome Top Compression Rings modern diesel engine designs

Chrome Oil Rings 2N Prefix ..... Contains Nitride components

2M Prefix..... Moly Top Compression Rings (top ring and/or 3 pc oil rings)

Chrome Qil Rings SN Prefix..... Contains Nitride and PVD
components

CODING AND MATERIAL ABBREVIATIONS

1PCO ..o 1PIECE OIL PVD GN ...... PVD NITRIDE

2PCO ..o 2 PIECE OIL PC ..o PHOSPHATE COATED

FV FLEX-VENT".... 3 PIECE FLEX VENT PM...ccoonee PLASMA MOLY

BF . BARREL FACE RVT ..o REVERSE TORSIONAL

CC . CERAMIC CHROME RVTBF ........ REVERSE TOSIONAL BARREL FACE
CR ., CHROME SCRP.......... SCRAPER

CHR.....ccoviien. CHROME RAIL SCRP TF..... SCRAPER TAPER FACE
Clueieeeee, CARBIDIC IRON SS. STAINLESS STEEL

CF e CONFORMATIC S STEEL

CFKST ..o CONFORMATIC KEYSTONE SN .o STEEL NITRIDE

Dl DUCTILE IRON ST STRAIGHT FACE

FKST oo FULL KEYSTONE TF s TAPER FACE

Gl GREY IRON TFEN o TAPER FACE NAPIER

GL oo GROOVE LOCK SPACER TFEN Cl.......... TAPER FACE NAPIER CARBIDIC IRON
HKST...coiiiiiee HALF KEYSTONE T TORSIONAL

D] ERR HIGH TENSIL TBF...cceee. TORSIONAL BARREL FACE

KYS .o, KEY STONE TTF e TORSIONAL TAPER FACE
N NAPIER 3CR....cceceee. TRIPLE CHROME

GN .o, NITRIDE

Hastings Engineering Department reserves the right
fo change set contents between catalog publications.
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ENGINE BUILDING AND RING INSTALLATION

IMPORTANT ASPECTS OF ENGINE REBUILDING
+ Lack of engine cleanliness

+ Rough/imperfect bore entrance chamfers

* Burr on bottom of bore

+ Poor cylinder bore finish

« Spiraling rings manually onto piston

+ Excessive spreading rings manually onto piston

+ Not using/improper use of ring compressor

» Piston damage — dents, groove damage

MANY THINGS ARE NOT REBUILDERS’ FAULT
+ Computers (bad calibration)
+ Sensors (bad sensor)

+ EGR valve (too much exhaust)

+ Intake manifold (debris, leakage, runs hot)

THINGS TO REMEMBER DURING RING INSTALLATION

* Insert rings squarely into the bore and measure end gap with feeler gauge

+ Adjust gap if needed by filing both sides of gap equally

+ Use ring expander tool to install rings on piston, so as not to deform ring—do not spiral on rings

« Install directional rings with the dot up (otherwise oil pumping may occur)

+ Install 2.0mm 3-piece oil ring with expander points up to avoid catching in drain-back hole/slot in oil groove bottom
« Stagger location of end gaps on each ring 180 degrees apart

+ Clean bores with hot soapy water and scrub brush; wipe with clean white rag to check for any residue

+ Lightly oil cylinder walls and rings with regular non-synthetic motor oil

* Properly tighten ring compressor so rings don’t catch on edge of cylinder or pop out in bore
(don’t force piston if it is hung up)

« Typical engine break-in: use conventional motor oil—change oil after first 3,000 miles/
4,828 kilometers. Use only synthetic motor oil if originally specified by manufacturer

PISTON RING INSTALLER

This handy ring install tool is inexpensive and easy to use. Just insert P oo
the ring ends in wedge jaws, expand ring gently, and slip into groove. o w,‘,sm*“‘
Also ideal for removing rings easily, without damage. o5~ 4

91ng Y 9 \§ Part #1723

s
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SIZE CONVERSIONS RING WIDTH CONVERSION CHART
MULTIPLY BY TO OBTAIN DECIMAL MILLIMETERS | FRAGTION
Inches 25.4 Millimeters INCHES
Millimeters .03937 Inches .0390 1.00
Cubic Inch 16.38716 Cubic Centimet 0469 120 s/ed
upic INnches . upic Lentimeters 0570 145
Liters 61.023 Cubic Inches 0590 1.50
0625 1.59 1/16"
.0690 1.75
COMMON INCH OVER/UNDERSIZES 0710 180
CONVERTED TO MILLIMETERS 0770 1o
DECIMAL DECIMAL .0781 1.98 5/64"
MILLIMETERS MILLIMETERS
INCHES INCHES 0787 500
.001 0.0254 .020 0.5080 0880 290
.002 0.0508 .030 0.7620 .0890 2.25
.0900 2.30
. 0762 04 1.01
003 0.076 040 0160 .0937 2.38 3/32"
.005 0.1270 .050 1.2700 0950 > 40
010 0.2540 .060 1.5240 10980 2,50
1100 2.80
1180 3.00
COMMON MILLIMETER OVER/UNDERSIZES 1210 307
CONVERTED TO INCHES 1230 312
DECIMAL DECIMAL 1250 3.18 1/8"
MILLIMETERS | " Cles | MILLIMETERS | “ 920 P o 1280 305
0.0250 .0010 0.8000 0315 1350 3.43
0.0500 0020 1.0000 0394 1380 3.50
1406 3.57 9/64"
0.2500 .0098 1.2500 0492
.1560 3.97 5/32"
0.3000 0118 1.5000 .0591
1570 3.98
0.5000 0197 2.0000 0787 Le7s .00
0.7500 .0295 1770 4.50
1875 4.75 3/16"
1970 5.00
2187 5.50
2190 5.56 7/32"
2360 6.00
2500 6.35 1/4"
2560 6.50
3125 7.94 5/16"
3750 9.53 3/8"
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PISTON RING TYPES

GV_TYP TYPE PROFILE G1_COAT G1_MATL

406, 407 LCR NAPIER HI TENSILE | PHOSPHATE DUCTILE IRON ~
REV TORSIONAL T

242 UCR BARREL FACE CHROME DUCTILE IRON ~
REV TORSIONAL HI -

123 LCR TENSILE PHOSPHATE DUCTILE IRON ~
REVERSE s

223 LCR TORSIONAL CHROME DUCTILE IRON “
REVERSE S —

349 LCR TORSIONAL CHROME GREY IRON “
REVERSE x

209, 214 LCR TORSIONAL PHOSPHATE DUCTILE IRON ~
REVERSE -

126, 130, 610 LCR TORSIONAL PHOSPHATE GREY IRON ~
REVERSE T

352 LCR TORSIONAL TRIPLE CHROME | GREY IRON “

401, 435 LCR SCRAPER PHOSPHATE GREY IRON ~
SCRAPER TAPER Es

210, 234 LCR FACE PHOSPHATE DUCTILE IRON ~

.

236 LCR TAPER FACE CHROME DUCTILE IRON ‘

206, 218 LCR TAPER FACE PHOSPHATE DUCTILE IRON ~
TORSIONAL TAPER ~

202, 229 LCR FACE PHOSPHATE DUCTILE IRON v

501, 520 OCR 1PC. PHOSPHATE GREY IRON '

502 OCR 1 PC. HI TENSIL PHOSPHATE DUCTILE IRON '

STEEL RAIL/ e ——

672, 708 OCR 3PC. FLEX-VENT NITRIDE STAINLESS EXP ;
CONFORMAT F

579 OCR KSTON 5 DEG CHROME GREY IRON @

553, 565, 881 OCR 2PC. CONFORMATIC | PHOSPHATE COILED SPRING %

5,9, 46, 52, 54, 55, e

56, 57, 58, 59, 85,

533, 541, 621, 622,

635, 710, 728, 732,

856, 858, 859, 860, STEEL RAIL/

861, 869, 870, 871, OCR 8PC. FLEX-VENT CHROME RAIL STAINLESS EXP

872, 874, 934, 935,

981, 985, 986, 989,

990, 991, 993, 995,

996, 997, 999
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GV_TYP TYPE PROFILE G1_COAT G1_MATL
501, 502 OCR 2PC. CONFORMATIC | INNER SPRING | SPACER SPRING ﬁ
204 OCR CONFORMATIC CHROME DUCTILE IRON @
248 OCR CONFORMATIC CHROME HT IRON %
203 OCR CONFORMATIC NITRIDED STAINLESS STEEL %
200 OCR CONFORMATIC PHOSPHATE GREY IRON %
239,378 UCR BARREL FACE A DUCTILE IRON | —_—
205, 217, 226, 376 | UCR BARREL FACE CHROME DUCTILE IRON | —_——
308 UCR BARREL FACE CHROME STEEL | —
363 UCR BARRELL FACE CHROME GREY IRON | S—_—
362 UCR BARRELL FACE TRIPLE CHROME | GREY IRON ~
25 UCR BARREL FACE PHOSPHATE DUCTILE IRON Ty
32, 252 UCR BARREL FACE PHOSPHATE GREY IRON Ty
219, 231,334,337 | UCR BARREL FACE PLASMAMOLY | DUCTILE IRON Yy
327 UCR BARREL FACE PLASMAMOLY | GREY IRON gy
397 UCR BARREL FACE PLASMAMOLY | STEEL '
201, 322 UCR BARREL FACE NITRIDE STAINLESS STEEL | il
225 UCR PRy STONE 2% | cHROME DUCTILE IRON Ty, |
224, 233 UCR ey TOPE 15| PLASMAMOLY | DUCTILE IRON gy |
221 UCR TSDEG BARREL | CERAMIC DUCTILE IRON -
DoE CHROME Ty |
o |SEEE [Ee ooneron | e
227, 238 UCR Tl ey S0P | cHROME DUCTILE IRON N >

+1-269-945-2491

www.hastingspistonrings.com




PISTON RING TYPES (continued)

GV_TYP TYPE PROFILE G1_COAT G1_MATL
240 UCR EE'E;LTKOE;(SSQSI[\'EB gﬁgg'\lcl'g DUCTILE IRON =
o mmmoe Ewe  wnceo | e
s ln  fEemer i e | S
m e B v [oweon | o
462 UCR FULLKEYSTONE 15 | oy 65p1ia7e e IFON

R e e
365 UCR Y STONET0 | cHROME DUGTILE IRON a
372 UCR KT STONE TS | cHROME DUGTILE IRON a :
s fer ISR oy | meneor | g
381 UCR EEELFOEJSS,SSNE 20 | cHROME DUCTILE IRON s >
R e
361 UCR EEEL}(OE;(SS,SE’NE ® | cHromE DUCTILE IRON a >
S e e
235 LCR L2 HEYSTONE 7DEG | crromE DUCTILE IRON ‘ . ‘
cn | LEKECSTONETORS |GG oucmicon |l
232 UCR éfé}'fgf&%“f 7 DEG | chrome DUCTILE IRON --
228 UCR ' PFC | pLASMAMOLY | DUCTILE IRON Ty ! ‘
243 UCR ;{é\f %F?EOB':E 7DEG | p ASMAMOLY | DUCTILE IRON ‘ J ‘
390 UCR VZKEVSTONETS | Gyinoye SREY IFON _

894 UCR E{égEYSTONEm CHROME DUCTILE IRON ~
370 UCR B i O\E 7 PEG | TRIPLE CHROME | GREY IRON ~ >

10
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GV_TYP TYPE PROFILE G1_COAT G1_MATL
95 UCR 1/2KEY STONE 10DEG | PHOSPHATE GREY IRON —y
90 UCR 1/2 KEY STONE 5 DEG PHOSPHATE GREY IRON Sy
1 UCR STRAIGHT FACE PHOSPHATE GREY IRON y
129 LCR TORSIONAL PHOSPHATE CARBIDIC IRON —
102, 135 UCR TORSIONAL PHOSPHATE GREY IRON 1
339, 345 UCR TORSIONAL PLASMA MOLY GREY IRON “ 7
395 UCR TORSIONAL PLASMA MOLY STEEL “
212 UCR TORSIONAL BARREL FACE | CERAMIC CHROME | DUCTILE IRON v
215, 244 UCR TORSIONAL BARREL FACE | CHROME DUCTILE IRON v
399 UCR TORSIONAL BARREL FACE | CHROME STEEL -
326 UCR TORSIONAL BARREL FACE | NITRIDE STAINLESS STEEL -
388 UCR TORSIONAL BARREL FACE | PLASMA MOLY STEEL “ :
220, 230 UCR TORSIONAL BARREL FACE | PLASMA MOLY DUCTILE IRON -’ z ‘
103 UCR TORSIONAL,HI TENSIL PHOSPHATE DUCTILE IRON —
333,335,336 | UCR TORSIONAL,HI TENSIL PLASMA MOLY DUCTILE IRON -_ ‘
901 OCR GROOVE LOCK SPACER | BLACK OXIDE g‘?géfEGMENTED

902 OCR GROOVE LOCK SPACER | BLACK OXIDE g‘?é\‘E'EEGMENTED

+1-269-945-2491
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BORE FINISH

Rpk, Rk, and Rvk have replaced Ra as the most important baselines of measuring bore finish.
These present a much more defined description of the actual bore finish surface.

Bearing Ratio Curve (percent of material contact between cylinder wall and ring)

Definition of Roughness Characteristics by DIN EN ISO 13 565 (1998.04)

A, Peak material volume

A, Area valley ratio

R,  Core roughness depth

R,  Reduced peak height o “— 100%
R,  Reduced valley depth

M, Peak material ratio

M,  Valley material ratio

Reduced Peak Height (Rpk)
The top portion of the surface, which will quickly be worn away when the engine begins to run

Core Roughness Depth (Rk)
The long term running surface, which will influence the performance and life of the cylinder

Reduced Valley Depth (Rvk)
The oil retaining capability of the deep troughs, which have been machined into the surface

INDUSTRY RECOMMENDATIONS

General Applications:

Good performance with good life

Rpk: 8-12 micro-inch (<12 optimum)

Rk: 25-35 micro-inch (25 optimum)

Rvk: 40-50 micro-inch (40 optimum)

Ra: 15-20 micro-inch and 12-23 allowable

Pro-Stock & NASCAR:

Much smoother finish, much less life,
but less friction

Rpk: 3-5 micro-inch

Rk: 12-18 micro-inch

Rvk: 20-25 micro-inch
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OIL RETENTION & CROSS HATCH ANGLE

Oil Retention (valleys in bore surface)

* Rvk has very strong correlation to oil consumption

* Excessive Rvk leads to high oil consumption and excessive ring rotation

+ Insufficient Rvk can lead to excessive ring and bore wear

Cross Hatch Angle

« Typical automotive application: 45° to each other (or 22°-32° to the

horizontal deck surface)

+ Cross hatch angle should be the same throughout the length of the

cylinder and not flatten out at either end

+ Performance racing low tension rings: 20°-30°
+ Nikasil® — Thermal Spray Bores — Hypereutectic Bores: 10°-15°

Source: Cross Hatch Angle data provided by Sunnen Products Company

HONING (GENERAL APPLICATIONS)

Standard Honing Practices
Stock Removal
+.0030" with 80-100 grit stone
— Bulk stock removal,
produces deep valleys

+.0015" with 280-320 grit stone
— Prepares core roughness;
regulates valley depth

+.0005" with 400-600 grit stone

— Prepares plateau attributes
Finish
+ 320 grit abrasive filled nylon filament brush
OR
+ 800 grit cork bond stone

— Removes surface defects

left behind from honing

+1-269-945-2491

HONING (RACING ENGINES)

Standard Honing Practices
Stock Removal
+ EHU412 150 grit stone
— Bulk stock removal;
produces deep valleys

+.0020" with JHU623 280 grit stone
— Prepares core roughness;
regulates valley depth

+.0003" with C30J95 500 grit stone
— These stones need to be cut
down to 2.750" long

— Prepares plateau attributes

Rpk: < 10 micro-inch
Rvk: 18-25 micro-inch

www.hastingspistonrings.com

13



0000
BORE FINISH (continued)

COMMON DEVIATIONS FROM A GOOD BORE FINISH

Cross hatch grooves irregularly spaced

Causes: Varying reciprocation rates, poor stone breakdown with alternate loading and breakdown,
stone grade too hard and/or grit too coarse

Effect: Poor oil distribution, erratic break-in, poor oil economy

Wide, deep cross hatch grooves
Causes: Stone grit too coarse, excessive stone pressure, poor stone break-down, insufficient lubricant
Effect: Causes abnormal wear, excessive oil consumption, poor and variable break-in period

One directional cut
Causes: Excessive play in hone components
Effect: Causes rapid wear, poor seating, excessive ring rotation, lowers oil control

Low cross hatch angle
Causes: Low reciprocation rate compared to RPM used
Effects: High impact forces causing excessive wear, poor oil distribution, slower break-in of rings

Cross hatch groove folded and fragmented
Causes: Stone grit too coarse and/or grade too soft, insufficient lubricant
Effect: Causes scratching, high wear, raises ring temperatures, high and erratic oil consumption

Too little plateau
Causes: Stone grit too coarse, insufficient stock removal per cut
Effect: Excessive ring wear, high temperatures

Glazed plateau
Causes: Excessive stone pressures, loaded stones (too hard a grade), insufficient lubricant
Effect: Slows down seating-in and increases oil consumption

Excessive voids in cylinder wall
Causes: Excessive stone pressures, loaded stones (too hard a grade), insufficient lubricant
Effect: Increases oil consumption, rapid wear, reduces uniformity from engine to engine
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CHECKING COMPRESSION RING GAPS

RECOMMENDED AUTOMOTIVE COMPRESSION RING GAP CLEARANCES

CYLINDER RING GAP CYLINDER RING GAP

DIAMETER TOLERANCE DIAMETER TOLERANCE
IN MILLIMETERS IN MILLIMETERS IN INCHES IN INCHES
25.4 t0 60.00496 0.1524 t0 0.3556 1.0000 to 2.3624 006 to .014
60.0075 to 74.99096 |  0.2032 to 0.4064 2.3625 to 2.9524 008 10 .016
74.9935 to 89.97696 0.254 to 0.508 2.9525 to 3.5424 010 t0.020
89.979510 109.9795 |  0.3048 to 0.5588 3.5425 t0 4.3299 01210 .022
109.982 to 129.982 0.3556 to 0.6604 4.3300 t0 5.1174 014 t0.026
129.9845 t0 149.9845 |  0.4064 t0 0.762 4.3300 t0 5.1174 016 t0.030
149.987 to 175.0035 0.508 to 0.889 5.9050 to 6.8899 020 t0 .035
175.006 t0 228.5975 |  0.6096 to 1.0414 6.8900 to 8.9999 024 to .041

An important fact to remember is that these tolerances are rigidly adhered to by the manufacturers and
that the ring gaps are inspected in gauges accurate to .0001" at the cylinder diameter for which the ring
is manufactured. Any increase in the diameter of the cylinder the ring is being used in, over the designated
size, results in an increase of approximately .003" in ring gap for each .001" increase in cylinder diameter.
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