1R SCOTE TEST PROCEDURE
FORM 1

METHOD
VERSI ON

20020207

CONDUCTED FOR

V = VALI D
I = INVALID
N = RESULTS CAN NOT BE | NTERPRETED AS REPRESENTATI VE

OF O L PERFORVANCE ( NON- REFERENCE O L) AND SHALL NOT
BE USED FOR MULTI PLE TEST ACCEPTANCE CRI TERI A.

RO = REFERENCE O L TEST

NR = ALL OTHER TESTS

WAS THI'S TEST RUN UNDER A VALI D CALI BRATI ON? (Y/'N)

LAB |'S CURRENTLY OPERATI NG UNDER AN LTMS PRECI SI ON ALARM *

STAND |'S CURRENTLY OPERATI NG UNDER AN LTM5 PRECI SI ON ALARM *

* Check box only if YES

Test Number
Test Stand: Engi ne Run
EOT Ti ne: ECT Dat e:
G | Code:

For mul ati on/ St and

Al ternate Codes:

SAE Vi scosity G ade:

In my opinion this test
1R Test Procedure(Research Report) and the appropriate amendnents through the

i nformation |letter system

anomal i es associated with this test.

been conducted in accordance with the

The remarks included in the report describe the

SUBM TTED BY:

Testing Laboratory

Si gnat ure

Typed Nane

Title



1R SCOTE TEST PROCEDURE
FORM 2
TEST REPORT SUMVARY

LAB: EOT DATE: END TI ME: VETHOD:
STAND: RUN NUMBER:
FORMULATI O\ STAND CODE!
O LCODE
START DATE: START TI ME: TOTAL TEST LENGTH: ™C A L
LAB | NTERNAL O L ENG NE SERI AL NUMBER:
O L CON
CORRECTI cDNATEFFEcn VE] WD T TLC Bg}l’ EC E(g)}l' (h)C EOTI&E:;_E,E-\)T o
g
vervsren Lo mer v I
| NDUSTRY CORRECTI ON
(1'F ANY)
LAB SEVERI TY B
ADJUSTMVENT (I F ANY)
EFFECTI VE BOTOC EOTOC Oé_ELQI%\L
DATE WD T&C TLC g/ h 9/ h EOT(I:/— EOT(I:
g
TEST TARGET MEAN A
TEST TARGET STD A
AP B
PASS LIMT
REFEREE LAB WD TGC TLC
A
REFEREE RATI NGS

FH;I)GLCBSG:SIDEO_EARANCE

RI NG END GAP | NCREASE (nm)

I'S THE RI NG STUCK?

SCUFFED AREA %

AVERAGE WEAR STEP (um)

% BORE POLI SH

Not es: ARef erence oil tests or as requested by test sponsor
Non-reference oil tests only



1R SCOTE TEST PROCEDURE
FORM 3
OPERATI ONAL SUMMARY

LAB: EOCT DATE: END TI ME: METHQOD:
STAND: RUN NUMBER:
FORMULATI O\ STAND CODE:
A LCODE:
CPERATI NG QIJ'QLD‘IE )T(Y Quicl_leTY PROCESS TOTAL DATA PO NTS
PARAMETER THRESHOLD | INDEX |UNITS| TARGET | AVERAGE | sSAWPLES” BQD © Q/ERRANL(’;'\ED'ER
ENG NE SPEED 0. 00 rinin| 1800
FUEL FLOW 0. 00 g/nin| 240
HUM DI TY 0. 00 g/kg | 17.8
@ | cooLant FLOW 0. 00 Unin| 75
E TEMPERATURE
< | cooLanT out 0. 00 °C 105
& [aL To van FaD 0. 00 °C 120
B ['NCET AR vANFOLD 0. 00 °C 60
8 | FUEL I NTO HEAD 0. 00 °C 42
5 PRESSURES
0L TO MANI FOLD 0. 00 kPa 415
INLET AlR (ABSOLUTE) 0. 00 kPa 292
FUEL FROM HEAD 0. 00 kPa 275
EXHAUST ( ABSCLUTE) 0. 00 kPa 252
CPERATI NG PROCESS TOTAL DATA PO NTS
PARAVETER W Ts| TV | AVERAGE | sawpLEs " B | MR e
| NTAKE Al R FLOW kg/h | 360-410
% POVER kw | 65-70
TORQUE Nm | 330- 350
% BLOWBY L/min| 20-56
g TEMPERATURE
| coalANT IN °c | 97-101
S| coaanT DELTA T °C 4-8
5 OL COOLER IN °c | 120-124
§ HEATI NG Ol L °c |165 nax.
EXHAUST “c | 590-620
PRESSURES
CRANKCASE kPa [0.09-0.3
COOLANT TO JUG kPa | 64-92

Tot al
Nurber
Nunber of points clipped by over/under
Gathered from 1Q Matrix Test data.

OO0 m>

nunber of data points taken as determ ned fromtest
of Bad Quality Data points not used in the calculation of the statistical

| ength and procedural

range limts of the statistical measures.

specified sanpling rate.
measur es.




1R SCOTE I;I'EST 4PR@EDURE
ASSEMBLY NMEASUREMENTS AND PART RECORD

LAB: ECT DATE: END TI ME: METHCD:
STAND: RUN NUMBER:

FORMULATI OV STAND CODE:

O LCODE:

I NJECTOR SETTING ( GO/ NO-GO)
WAS TIM NG | NI TI ALI ZED? ( YES/ NO)
Pl STOV HEAD CLEARANCE mm

CAM GEAR BACKLASH mm

DESI RED FUEL TIM NG °BTC

| NTAKE VALVE OPEN ° ATC

I NJECTOR PLUNGER LIFT mm @ 72°

| NTAKE VALVE LI FT nmm @ 456°
EXHAUST VALVE LIFT nm @ 247°

_ PART NUMBER | SERIAL NUMBER DATE CODE | I NSPECTI ON CODE
LI NER A

TOP RI NG c

| NTERVEDI ATE RI NG c

OL RNG c

PI STON CROAN b

PI STON SKI RT )

FUEL | NJECTCR J

ECM EPROM s

PI STON COOLI NG JET

Aon liner OD. E%ep?Pﬁé envel ope cont ai ni ng Hﬂ1mbottom surface of skirt
B . F o= | i
COn liner O D. (NNNN) GNiug’?gF] tglpow " E" | ocated on J ggrgottom surface under pin

On box | abel piug?g; ?ggve E" located on J oy {op surface of plunger
P top of piston KOn top surface of plunger -

6 digits
I‘On ECAT sof tware



1R SCOTE TEST PROCEDURE
FORM 5
Pl STON RATI NG SUWVARY

TEST I DENTIFICATION | LAB: EOT DATE: END TI ME: | sTAnD. | RN #: METHOD:
FORMULATI ON' STAND CODE: | o LocoE:
TEST FUEL: | FUEL BATOH: DATE RATED: | RATER I NTIALS: | vEr FI ED BY:
LAST STAAR WEFSTENCE | paTE covpLETED: STAND #: | RN #: | ™™ oL cooE:
) T&C TLC BOTOC EOTOC
LAST REF. TH'S STAND
| NDUSTRY AVERAGE
| NDUSTRY STD
TOTAL Pl STON RATI NGS SUMVARY
GROOVES LANDS CGROOVE LANDS O L COOLI NG UNDER
DEP. NO 1 NO 2 NO 1 NO. 2 DEP. NO. 3 NO. 3 NO. 4 GALLERY CROMWN
FACTOR A % | DEM | A, , , , A, % | DEM

7.5

RINwWw|[d|lO|OO|N |0
'

PN w I~ g o N o
OO | || ||
N
(6]

>0 - 0.9

I - zZ2a>rx<

e
z
Z
e
z
Z

TOTAL
RATI NG
LOCATI ON FACTOR 2 3 1 3 20 20 60 0.5 1

I ND RATI NG
D TLHC % TG % |G- % TLFC %

UNVEI GHTED: TLC TGC | GC: JDERCROM




1R SCOTE TEST PROCEDURE
Form 5A

LAB: ECT DATE: END TI ME: METHCD:

STAND: RUN NUMBER:

FORMULATI ON STAND CODE:

A LCODE:

Refer to Appendi x Al4 for an exanple of Piston Rating Wrksheet.




1R SCOTE TEST PROCEDURE
FORM 6
SUPPLEMENTAL PI STON DEPCSI TS ( GROOVE SI DES AND RI NGS)

LAB: EOT DATE: END TI ME: METHOD:
STAND: RUN NUMBER:
FORMULATI OV STAND CCDE:
O LCODE:
CARBON VARNI SH
DEPCSI T TYPE HC MC LC 8- 917 - 7.96 - 6.95- 594 - 4.983 - 3.92 - 2.91 - 1.9 >0 - CLEAN

AND

B
BOT TOVI [ s | [ e |
T
3
B

1 B
BK
I I N E A [ A A N A R
TOP BOTTOM T
AND BACK OF | 2 B
RI NGS BK
I I N E A [ A A N A R
T
3 B
BK

ADDI TI ONAL DEPGSI T & CONDI TI ON RATI NGS
Pl STON CROVWN

Pl STON SKI RT
RI NGS5
LI NER




1R SCOTE TEST PROCEDURE

FORM 6A

REFEREE RATI NG

TEST | DENTI FI CATI ON

LAB:

EOT DATE:

END TI MVE:

MVETHOD:

STAND:

RUN #:

FORMULATI ON/ STAND CCDE:

O LCODE:

REFEREE RATI NG | NFORVATI ON

COVPANY:

RATI NG NUMBER

DATE RATED:

RATER:

TOTAL Pl STON RATI NGS SUMVARY

GROOVES

LANDS

GROOVES

NO. 1

DEP.

DEP

FACTOR

NO. 3

FACTOR

8 -9
7-17.9 7.5
6 - 6.9
V| 5- 5.9
g 4 - 4.9 4.5
N3 - 3.9
L2- 209
s| 1- 1.9 1.5
H >0 - 0.9

RATI NG

LOCATI ON FACTCR 2 3 1 3 20 20 60 0.5 1
I ND RATI NG

VD TLHC % TGF % |GF % TLFC %

UNVEI GHTED: TLC: TGC | GC: A




1R SCOTE TEST PROCEDURE
FORM 7
O L ANALYSI S DATA

TEST | DENTI FI CATI ON

LAB: ECT DATE: END TI ME:

STAND: RUN NUVBER

FORMULATI OV STAND CCDE:

O LCODE:

TEST FUEL: FUEL BATCH:

O L ANALYSI S NEW

VI SC @100°C

VISC @40°C

TBN D4739

TAN D664

TGA Soot %

VEAR METALS (ppm)

Fe

Al

Si

Cu

Cr

Pb

FUEL DI LUTI ON %

IR O,

BLOABY (L/min)

G| Consunption
g/h for hrs ending

Q| Consunption r 2

FUEL POSI TI ON ()

NOTE:
1 Total Gl In stem 5800 * 50 grans. ) ) )
2 Refill oil scale cart to full level every 36 hours. Take oil sanples, as shown, before adding oil.



1R SCOTE TEST PROCEDURE

FORM 8
DOMNTI ME SUMVARY

LAB:

EOT DATE:

END TI ME:

MVETHOD:

STAND:

RUN NUMBER:

FORMULATI OV STAND CODE:

A LCODE:

Nunber of Downti ne

Qccurrences

TEST
HOURS

DATE

DOWNTI ME

REASONS

TOTAL DOMNTI ME (125 HR NMAX)

Comment s

Nunmber of Comment Lines




1R SCOTE TEST PROCEDURES
FORM 9
RI NG MEASUREMENTS

LAB:

EOT DATE:

END TI ME:

METHCD:

STAND:

RUN NUMBER:

FORMULATI ON STAND CODE:

O LCODE:

ALL RI NG MEASUREMENTS ARE MADE USI NG METRI C FEELER GAGES

RING GAPS (nm)

1Y4014
TOP

1Y4013
| NTERVEDI ATE

1Y4012
aL

SPECI FI CATI ONS

0. 350mm -

0. 550mMm

0. 754mm - 0. 906mMm

0.400mMm - 0. 750mMm

PRE- TEST

PCST- TEST

I NCREASE

RI NG SI DE
CLEARANCE*

AVG

SPECI FI CATI ON

TOP

PRE- TEST

PCST- TEST

0. 090mMm -

LSC

0. 127nmm

PRE- TEST

PCST- TEST

0. 060mM -

LSC

0. 110nm

PRE- TEST

PCST- TEST

0. 030mMm -

LSC

0. 080

NOTES:

1. WRITE " STUCK"

I'N PLACE OF DI MENSI ON WHEN APPLI CABLE

2. WRITE "<0.03 mm FOR CLEARANCE WHEN APPLI| CABLE.

3. WRITE ">"
I NCORPCRATE A " <O0.

03 Mt

4 LSC = LOSS OF SI DE CLEARANCE

5 MN

BEFORE CALCULATED DECREASE OR AVERAGE DECREASE VALUES THAT
I N CALCULATI ON.

O L RING M N MUM SI DE CLEARANCE | S MEASURED 360° AROUND PI STON.



1R SCOTE TEST PROCEDURE
FORM 10
LI NER MEASUREMENTS

LAB: ECT DATE: END TI ME: METHOD:
STAND: RUN NUMBER:
FORMULATI ON/ STAND CODE:
O LCODE:
LI NER SURFACE FI NI SH (pum)
DI S TANCE TRANSVERSE LONG! TUDI NAL AVERAGE
130 mm
50 mMm
25 mMm
(speci 04 2 0. 8
Hm
T U S &
THRUST
ANTI - THRUST
TOTAL
LI NER BORE MEASURENENT (137. 154nm i ni num)
BEFORE TEST - DI AVETER (DI AL BORE GAGE)
BORE HEI GHT LONG TUDI NAL TRANSVERSE %)Trogsz?aji\;D
250 mm
210 nm
170 nm
130 mm
50 mMm
25 mm
15 mm
TAPER (0.050 max)
AFTER TEST - (SURFACE PROFI LE)

LONG TUDI NAL pm

TRANSVERSE pm

FRONT

REAR

AT

VWEAR STEP @13 mm




1R SCOTE TEST PROCEDURE
FORM 11
CHARACTERI STI CS OF THE DATA ACQUI SI TI ON SYSTEM

LAB: ECT DATE: END TI ME: NVETHOD:
STAND: RUN NUVBER:
FORMULATI ON/ STAND CODE:
O LOODE:
PARAMVETER SENSI NG CAL| BRATI ON RECORD OBSERVATI ON RECORD LOG SYSTEM
DEVI CE FREQUENCY DEVI CE FREQUENCY FREQUENCY FREQUENCY RESPONSE

(1) (2) (3) (4) (5) (6) (7) (8)

ENG NE SPEED (r/ i n)

ENG NE POVER (kW

FUEL FLOW (g/ i n)

HUM DI TY (g/kg)

COOLANT OUT

COOLANT IN

AL TO VANI FOLD

OL COCLER IN

INLET AIR

EXHAUST

FUEL TO HEAD

AL TO MANI FOLD

INLET AIR
EXHAUST
FUEL FROM HEAD
CRANKCASE
BLOABY
COOLANT FLOW
LEGEND:
(1) OPERATING PARAMVETER (5) DATA AREA OBSERVED BUT ONLY RECORDED | F OFF SPEC.
(2) THE TYPE OF DEVI CE USED TO MEASURE TEMPERATURE, PRESSURE, CR FLOW (6) DATA ARE RECORDED BUT ARE NOT REATINED AT EOT
(3) FREQUENCY AT WHI CH THE MEASUREMENT SYSTEM | 'S CALI BRATED (7) DATA ARE LOGGED AS PERMANENT RECORD, NOTE SPECI FY | F:
(4) THE TYPE OF DEVI CE WHERE DATA | S RECORDED SS - SNAPSHOT TAKEN AT SPECI FI ED FREQUENCY
LG - HANDLOG SHEET AG X - AVERAGE OF X DATA POINTS AT SPECI FI ED FREQUENCY
DL - AUTOVATI C DATA LOGGER (8) TIME FOR THE OUTPUT TO REACH 63.2% OF FINAL VALUE FOR STEP CHANGE AT | NPUT

SC - STRI P CHART RECORDER
C M - COWUTER, USI NG MANUAL DATA ENTRY
C/'D - COWUTER, USING DI RECT |/0O ENTRY



1R SCOTE TEST PROCEDURE

FORM 12
ENG NE OPERATI ONAL DATA PLOTS
LAB: ECT DATE: END TI ME: METHCD:
STAND: RUN NUMBER:

FORMULATI ON/ STAND CODE:

A LCODE:




1R SCOTE TEST PROCEDURE

FORM 13

TORQUE AND EXHAUST TEMPERATURE HI STORY
LAB: EOT DATE: END TI ME: METHOD:
STAND: RUN NUMBER:
FORMULATI O\ STAND CODE:
O LCODE:
Data From Last 10 Tests
Test No. 1 2 3 4 5 6 7 8 10

Avg. Exh Tenp.

Avg. Eng. Tor que




1R SCOTE TEST PROCEDURE
FORM 14
O L CONSUMPTI ON

LAB: EOCT DATE: END TI ME: METHOD:
STAND: RUN NUMBER:
FORMULATI OV STAND CODE:
A LCODE:
al
Consunmption 30
g/ h
28
Initial
(0-252) 26
24
End of T
(468°- 58% 22
20
Ol Con Delta 18
(EOTOC - BOTOC)
16
14
12
10
8
6
4
2
0
36 72 108 144 180 216 252 288 324 360 396 432 468 504

HOURS




1R SCOTE TEST PROCEDURE
Form 15
Pl STON, RI NG AND LI NER PHOTOGRAPHS

LAB: EOT DATE: END TI ME:
STAND: RUN NUMBER:
FORMULATI O\ STAND CODE:;

A LCCDE:

Refer to Appendi x Al4 for exanple of Photo




1R SCOTE TEST PROCEDURE

FORM 16
SEVERI TY ADJUSTMENT HI STORY
LAB: EOT DATE: END TI NE: NETHOD:
STAND: RUN NUVBER:
FORMULATI ON/ STAND CODE:
O LCODE:
USAGE DATES ) TGF TLC BTOC ETOC
START | TIME Zi S A Zi S A Zi S A Zi S A Zi S A




1R SCOTE TEST PROCEDURE

Form 17
FUEL BATCH ANALYSI S
LAB: EOT DATE: END TI ME: METHOD:
STAND: RUN NUMBER:

FORMULATI OV STAND CODE:

A LCODE:

Refer to Appendi x Al4 for exanples of appropriate Fuel

Bat ch Anal ysis




1R SCOTE TEST PROCEDURE
Form 18
TMC CONTROL CHART ANALYSI S
(Reference O Tests Only)

LAB: EOT DATE: END TI ME: METHOD:

STAND: RUN NUMBER:

FORMULATI OV STAND CODE:

O LCODE:

Refer to Appendi x Al4 for exanple of Control Chart Analysis page.




