
 196.72
195.12 

2X  14.00 THRU ALL
 M16X2.0 - 6H  36.00  FAR SIDE

 16.05 X 90°, NEAR SIDE
 16.05 X 90°, FAR SIDE

 4X R1.5
1.0 

 2X 55.00 

 8X R12.50 

 220.00 

 98.36
97.56 

 300.0 
A

A

7

7

0.15 A

 172.025
172.000 

 109.9
109.7 

 2X 235.0 

 2X 375.0 

 2X 40.109
40.074 

465.6
465.4

SEE GEAR DATA SHEET

DETAIL A

DETAIL B

DETAIL E

SECTION A-A

2X 1.3 X 30

1.6

0.05 A
    @ 375

0.05 A
   @ 375

.062 A

0.05 A
0.015

A

 2X 3.0 

 4X R3.00 

DETAIL A 
SCALE 1 : 1

2X 3.00 X 45°

 172.025
172.000 

DETAIL B 
SCALE 1 : 1

BREAK ALL TOOTH EDGES
 1.0 X APPROX 45

SPLINE AND HELICAL TEETH, 
NO NOTCHS PERMITTED

4X 3.00 X 45.00°

DETAIL E 
SCALE 1 : 1

NOTES:

SEE NOTES ON PAGE 2
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REV CHANGED FROM BY DATE APRD

A PRE-RELEASE JFC 8/29/12

B UPDATED CHARTS ON P2: REVIEWED & UPDATED PER 1509-ENC-004 JFC 10/26/12

C CHANGES PER NREL DRW REVIEW REQUEST CPS 3/6/13

D RELEASE FOR PRODUCTION CPS 4/18/13

E REPAIR DANGLING DIMENSION LEADERS, NOTE FLAGS JMG 10/17/13

F CHANGES REQUESTED PER MANUFACTURER DRW REVIEW CPG 12/02/13

G NOTE 1 -MATERIAL AGMA GRADE 2 WITH CLEANLINESS CERTIFICATION CH 4/2/14

H CLARIFIED MPI NOTE, REMOVED REDUNDANT NOTE 3 CH 4/4/14

REPORT ERRORS & CHANGES
REMOVE ALL BURRS AND SHARP EDGES
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DECIMALS:              FINISH:              ANGLES:

X.     1.0                                          0.5
.X     0.5                                                          
.XX   0.25                                                        

National Renewable
Energy Laboratory

TITLE:

SIZE

B
DWG.  NO. REV

WEIGHT: 14.65 kgsSCALE: 1:4
HJFC

NJB
8/29/12

GEAR, HIGH SPEED SHAFT

SHEET 1 OF 2

254510
COPYRIGHT ©

NOT TO BE REPRODUCED OR USED TO MAKE
OTHER DRAWINGS OR MACHINERY

DRAWN
CHECKED

DATE:
THIRD
ANGLE PRJ

 √µm Ra
3.2



LOAD FLANK

COAST FLANK

0.5

0.5

NOTES:

1.    MATERIAL: SAE E9310; ALT. E9310H, 4820, 4820H, 18 CRNIMO, 7-6 17 CRNIMO 7 STEEL BAR OR FORGING.  MATERIAL SHALL CONFORM TO EN-10084 AND ISO 6336-5 GRADE MQ, OR 
        AGMA 2001-D04-GRADE 2 WITH MATERIAL CLEANLINESS CERTIFIED TO ASTM E45 METHOD 'A' TO MEET

2.    PROVIDE INSPECTION REPORTS OR PROOF ACCORDING TO THE PROVISIONS EN-10204-3.1. 

3.    -

4.    ULTRASONIC TESTING:  TESTING OF FORGINGS MUST FOLLOW THE PROVISIONS OF EN-10228-3 LEVEL 3  (AGMA A-388- TO AN EQUIVALENT 3 mm FLAT
       BOTTOMED HOLE IS AN ACCEPTABLE ALTERNATIVE.)

5.    CRACK TESTING: MAGNETIC PARTICLE TEST GROUND SURFACES TO ISO 6336-5 GRADE MQ  (ALT: AGMA 2001-D04-GRADE 2) NO CRACKS ALLOWED.

6.    HEAT TREAT: CARBURIZE TEETH 1.2/2.2mm EFFECTIVE CASE DEPTH, HARDEN TO 58/61 HRC, CORE HARDNESS 28/40 HRC MIN. @ MID-TOOTH ROOT
        DIAMETER REMAINDER OF SURFACES OPTIONAL. PROCESS PER AGMA 2001-D04 GRADE 2. CASE DEPTH IS ON FINISHED GEAR TEETH, AFTER 
        GRINDING. KEEP THREADS SOFT

       IDENTIFY WITH PART NUMBER, REV LEVEL, SUPPLIER INITIALS, JOB NUMBER, SHOP ORDER NUMBER, AND WORDS "GEN SIDE" AS SHOWN FOR PROPER
        ASSEMBLY TO LOAD FLANK

       GROUND TOOTH FLANKS AND FULL ROOT FILLET MUST BLEND WITHOUT GRIND NOTCH

9.    HELICAL GEAR TEETH MUST MEET GRIND TEMPER REQUIREMENTS OF AGMA 2007 CODE GRADE FB-1

10.  RADIAL ALIGNMENT OF GEAR TEETH TO OTHER FEATURES NOT REQUIRED

11.  ALL UNSPECIFIED FILLETS-R3, UNSPECIFIED CHAMFERS-1x45

7

8

NO LEAD MODIFICATIONS

A B C D
Thin Heavy Thin Heavy Thin Heavy Thin Heavy

3 3 2.5 1.5 2.5 1.5 2 1.5

REPORT ERRORS & CHANGES
REMOVE ALL BURRS AND SHARP EDGES
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