
TELEPHONE: (516) 
3453 

504

Mr. J. F. Crews
National Radio Ast-ronomY Observatory
P. 0 Box 2
Green Bank W. Va. 249440

Dear Mx. Crews:

opER,A,Toi,-) (5161 34..)-_

November o 1976

As I told you in our recent phon-conv3sion, inally
have finiahed our report on the NRAO Bra: Sprir Klamut's arid
Chow's memo is straightforward and suggests that either a larger
radius on the inner corner of the brake shoe or a bevel 'will
probably remove enough material i.e. decarburized layer so
as to re uce -lac probability of cac.r.,intitici.

If we can be of any further help, please contact us.

Sincerely yours17,

David H. Gurinsky
Associate Chairman f
Chemistry a.d Yiat_ lais

DHG/ln
Enc.

"



thto have propagatedarrows in 3.

ERQ0K: AVEN NAT1ON/kL LABORATORY

E 11/4v R 1'4 r.) u m

DATE: Oct. 13, 1976

TO: D * H - Gurinsky
FROM: C. J. Klamut, J. G. Y. Chow

and A. P. Cendrowski
SUBJECT: Metallurgical Examination of

NRAO Brake Spring

Two pieces of a broken Stowb ake spring from the 140 ft NRAO

telescope were received at ENL for metallurgical examination.

The two pieces weighed about 80 lb and are shown in Fig. 1.

To facilitat examination small sections about 3/4 wide were

cut from the area adjacent to the crack.

Material used to fabricate the s pring was .yp: 43--C .eat

treated to 210,000 psi yield and Rc 46-48.

Visual ExaminaLion

All external surfaces of the spring were coated with a -hin,

adhering oxide laver. The fracture surfaces were also oxidized

with the surfaces closer to the inner diameter more oxidized than

those surfaces closer to the outer diameter,- Fig. -. Appearance

of the fracture surfar-, • shown in the photograph, Fig. It

is a typical fatigue fracture, with the crack appearing

at a corner of inner surface of the s ;_ring as ind 4 , ted by

the spring: toward iter diameter with fracture finally occurring



Sinai s were 
cu 

from the spring in the eg on of the

crack rigin or mtai1ographic exam ation.

n general the material was found to be sound i . free of

defects such as porosity and slag inclusions. There was no evidence

cracks internally or on any of the surfaces. A typical micro-

structure is shom in Fig. 4 and is of tempered artensite which

is the microstructure for 4340 steel heat treated to hardness of

RC 46-48.

A detailed 2.1og arthic tion was made of the spring

inner diameter surface in a_ attempt to ident fy the cause of

crack initiation. The microstructure and microhardness profile

in the area of the crack, Fig. 5, showed that the surface was not

decarburi-ed. However, the microstructure and mic ohardn s pro-

file of the flat surfaces of the s pring showed some decarburization

to a depth of about .012", Fig. 6. The hardness in this area was

about half tat of t1-1 4,  base mate-rpial. As sho n the photomicrogra

Fig. 7, the decarburized zone extends aro nd radius between the

spring flat face and the inner diameter surface

Conclusion-; 7;7" 
,^1 0

I,

Visual exam ination of 1r,
 fractured surface indicate s fracture

of the s pring initiated at the inner diameter and near corner.



n is subjected to the high -

allographa.c examination

and the radius between

diameter surface. The crack appe

of this radius.

radius

Fatigue strengths are propo the hardnessional to

steel. Th decarbur

f the

ation found at the radius betw flat

surface and the inner diameter surface hardness in

carburization probably took place during hardening heat treatment.

this area and could have contributed to an earlier failure of the

brake spring.

The choice of alloy, heat treatment and qual a erial

used to fabricate these s prings appears to be suitable for this

application. Also, the suggestions made by the Goodyear Tire and

Rubber Company to extend the life of the springs are und and

should be implemented. Care should be taken in the ma ufac ure of

the springs to eliminate the surface decarbur ation

economically.,.., 4
,,
,a,41,1,2, to do so. If the decarbu,„.ized layer is

removed by .lachining, care shouic e taken to ensure the.result-'

ing surface is smoot, and free of stress raisers
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Nital Fig. 6 I25X
Microhardness profile near flat surface
of s pring showing decarburized zone


