














MELR Y>-16Y
ENCLOSURE 1l

gure
SEM photograph of the primary fracture surface A. Armrow
denotes the approximate origin location.

Figure7 500X
Magnified SEM photograph of the primary fracture origin area
- (arrow) . Note no anamolies are present.
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MELR 95-169
ENCLOSURE IV

Figure 8 50X
SEM photograph of the secondary fracture surface B . Arrow
denotes the origin location.

Figure 9 500X

Magnified SEM photograph of the secondary fracture origin area (large

" arrow) revealing an intergranular topography (small arrows) approximately
0.004 inch deep by 0.0006 inch wide.
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MELR 95-169
ENCLOSURE V

Figure 10 50X
SEM photograph of the secondary fracture surface revealing fatigue
fractures which initiated in the bore wall.

Figure 11 550X
Magnified SEM photograph of one of the fatigue cracks in the bore wall.
Evidence of an intergranular topography (small arrows) was observed in
the origin area (large arrow).
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MELR 95-169
ENCLOSURE VI

Figure 12 100X
Photomicrograph of a cross-section through the lug approximately 90°

from the primary origin, revealing intergranular corrosive attack (arrows)
extending from the bore surface.

Figure 13 400X
Magnified view of the cross-section through the lug bore revealing
intergranular attack extending to an approximate depth of 0.006 inch.
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MELR 95-169
ENCLOSURE VII

Figure 14 4X
Photograph of the primary fracture surface. Areas()), @ and 3 denote

locations where measurements were obtained for fatigue striation spacing
determination.

D

Figure 15 50,000X
TEM photograph of fatigue striations (arrows) taken from area #2 Figure
14, revealing an average propagation rate of 6.7 x 106 inch/cycle.
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Appendix C:

Daraclean 282 Data Sheets, Grace Metalworking Fluids

The contents of this appendix appear in their original form, without editorial change.
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' GRACE Metalworking Fluids ,
Datfa Sheet

Daraclean® 282: Aqueous Alkaline Cleaner

Daraclean® 282 is a low-foam alkaline liquid all-purpose cleaner. It is multi-metal safe and effective at
temperatures ranging from 80 - 200°F. Daraclean® 282 can be used in soak, agitation, and spray
applications. This product is especially formulated to be non-aggressive toward aluminum and zinc
alloys. Designed specifically for aerospace and electronics applications, Daraclean® 282 has a unique
self-cleaning ability which provides for long fluid life and vastly reduced disposal requirements.
- Aerospace qualified ‘
- Low foam - Multi-metal safe
Biodegradable - Provides in-process rust protection
- Effective at room temperature - Recyclabie for long life
- Formulated without chlorine, sulfur, phosphorous, or nitrites
- Excellent hard water tolerance

Applications/Starting Dilutions

Typical

Method Concentration Temperature Duration
Agitation 3-25% 80 - 180°F 2 - 30 Minutes
Hand Wipe 10 - 100% Ambient As Required
Soak 3-25% 80 - 180°F 2 - 30 Minutes
' Spray 1-12% (2-5%*) 130 - 180°F 1/4 - 3 Minutes
Steam 1-12% 150 - 200°F 1 - 5 Minutes
Ultrasonic 3-25% 80 - 180°F 2 - 30 Minutes

* Preferred range

Concentration, temperature and cleaning time may be adjusted for optimum performance.
Concentration Check Procedure

Test Kit Titration Method

Sample Size: 10 mis or 10 mis

Titrant: 0.5 N Acid 1.0N Acid

IAdicator: : " Phenolphthalein Phenolphthalein

Concentration (%): Drops titrant x 1.0 Drops titrant x 2.0 !
Conductivity Method: Conductivity reading { uS ) + 155 = % Daraclean 282

* DCN282P1 0.050

e e

W.R. Grace & Co.-Conn., Metalworking Fluids Group .
5225 Phillip Lee Drive, S.W. Atlantc, Georgia 30336 (404) 691-8646 55 Hayden Avenue. Lexington. Massachusetts 02173 (617) 861-6600
6000 West 51st Street. Chicago, lllinois 60638 (708) 458-0340 2140 Davis Street, San Leandro, California 94577 (510) 568-3427

to be true and accurate. Please read ail statements.

We hope that the information given here will be helpful. It is - d Q i
recornmendations or suggestions herein in conjunction with 7 3 ipplied by us. We assume no respons:pnhty for the use of these
statements, recommendations or suggestions. nor do we int sh would infringe any patent or copyright.

Printed in USA

©'1996 W.R. Grace & Co. - Conn.




Daraclean® 282 Page 2

Typical Physical Properties

Appearance Clear, yellow liquid
Odor Citrus
Weight/U.S. Gallon 8.5 lbs
Specific Gravity 1.02 ‘
Refractive Index 13.6 - 14.8 (undiluted, Brix scale @ 20°C)
pH 12.4 - 13.0 (undiluted, 25°C)

11.0 - 12.0 (10% diluted inDi water, 25°C)
Alkaline Equivalent 0.29 - 0.39-(MEQ to pH 8.3)

0.43 - 0.53 (MEQ to pH 4.0)
>10 ml {1% in tap water @ 40 - 60°F)

Foam

. <5 mi (1% in tap water @ 105 - 120°F)
VOC (EPA Method 24) - 0.5#/US Gallon {24.0gm/l)
Vapor Pressure 29 mmHG @ 23°C

Performance Properties

Cast Iron Corrosion

at 2% Excellent
at5% Excellent
Steel Wool Corrosion Test: 2%, 5%, 10% Excellent

Film Residue Dry, non-tacky

Foam
20 ml of 1% at 40-60°F {cold tap water) 5 ml foam
20 mi of 1% at 100-120°F (hot tap) Fiat, no foam

Availability, Storage, And Handling

gallon drums, and tank truck quantities. It is

Daraclean® 282 is available in 5 gallon pails, 55
| ventilated areas at temperatures between 40°F

recommended that Daraclean® 282 be stored in wel
and 100°F. The recommended shelf life of this product is one year.

National Stock Numbers have been issued for Daraclean® 282

5 gallon pails 6850-01-364-8328
55 gallon drums 6850-01-364-8329

DARACLEAN® 1S A REGISTERED TRADE MARK OF W.R. GRACE & CO. - CONN. DCN 282 P1.OSO
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