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Background: 

A letter* was received on May 31, 1945,'fran 

WC P. W. Webb, Director, Inter-Service  Research and Development 

(C -).othing  and Equipment), Department of  National  Defence, Army, 

299 Bank  Street, Ottawa, Ontario, requesting  tests on five 

pocket  knives brought to these Laboratories by PVL Howson. 

• 	Enclosed with the letter was a copy  of the  Marine Corps Speci- 
. 

.fication  - Knife, Pocket, Utility. 

The tests  were to be performed  in  order to obtain 

data for writing specifications for the  corrosion resistance, 

chemical composition  and hardness of the knife parts. 

* 
(File No. DIRD-(P)-105-11). 



Mark 

• SSP 
f 

Location 

Stamped  on handle. Knife  1. 

Blade, 
Rockwell ''C" 

Can Opener, 
Rockwell "Cn 

Springs, 
Rockwell "C" 
Separator 

Handle, 
Rockwell "B" 

• 
: 48-50 	58 

• 48 47.51 

55a53 

48153 

53*54 	47-56 

53-54 	23-59e 
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Identification of Knives Examined: 

The  knives were numbered and photographed as 

received,to  identify each throughout the tests (see Figure 1). 

Knife 2. 

Knife 3. 

Knives 4 
and  5. 

- Whittingslowe 
Opener 
15737 

Pat.  Appn. 
Adelaide 

- G.  BbersOn & Co. 
Sheffield, 
1943 

- M.S. Ltd. XX 

Stamped  on  handle. 

Stamped  on can opener. 

Stamped on  blade. 

TESTS  PERFORMED: 

Hardness.  

Table I give  s hardness of  varioue parts of the  fiVe 

knives  and, where given, hardness from the Marine Corps speci-

fication. 

TABLE I.  - Hardness of Knife  Parts  

• • Marine Corps 
:  Knife  2: Knife 3: knife 4:  Knire5. 2ecification   Knife 

56-61 

42-52 

45-51 •• 41-43 
: 48-51 
:Rock-
:well "Cn. 

: 69-76 

50-56 
90-93 

Rock 
well "B", 

36.42  

40-42 
99-100 

Rock- 
well  lie. 

90.94  

41-50 
32-35 

Rock-
well "C n. 

94-96  

50-54 
39-50 

Rock-
well "C ie. 

92-97* 

I.  High  value obtained near cutting edge. Low value obtained near 
back of  the part. 

Corrosion Resistance. 

All parts ware cleaned and degreased by  waahing in 

trichlorethylene, and  then were exposed in a salt spray 

• 
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(Co•rrosion Res:i.$tance, cont'd) -

.

cabinet at 95° F. using a 20 per cent salt (sodium cY.loride)

solution. The results were,

After 6
hours: No. 1 had no corrosion on the clavis and

two sides of the handleo Local areas

corroded on all other parts.

Noo 2 had some corrosion along the cutting

edge of the blade, around all holes and a

few other localized ispots, pro=:?ably where

the pla t ing was damaged.

No, 3 had begun to rust in certain small

areas.

Nos. 4 and 6 had all parts covered with fine

specks of rust.

After 24
hours: No. 1 had no corrosion on the clovis and two

sides of the handle. Corrosion on blade

and can opener still localized. That on

springs and separator general but light.

No. 2 blade had local corrosion on edge and

around the hole. Corrosion general on

reznainc:er of is:.if e .

Nos. 3, 4 and 5 had fairly heaVy general

corrosion over entire surfaceo

After 72
hours: Corrosion quite severe on most parts except

handle and clevis of No. 1.

The appearance of the various parts after ?2 hours $ n

the salt spray cabinet is shown in Figure 2, with the corrosion

product not recnoved.
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Che2111.9.11-221.12221.1t 1°11  

Tables II to VI give the chemical composition  of the 

knife blades, can openers, knife springs, knife separators 

and  knife handles, respectively. 

TABLE II. - Chee112.21_22mposition  of  Knife  Blades.  
diallaaMMadiMalMaaa.....Madialmeraailmemeamm 	 ....aaammeamaammeamama*male. 

:Knife 1:Knife 2:Knife 3:Knife 4:Knife 5 

■ 

-  Per Cent- 
Carbon 	- 	0.34 	0.55 	0.80 	0.78 	1.08 
Manganese - 	0.61 	0.75 	0.55 	0.41 	0.42 
Silicon 	- 	0.21 	0.23 	0,18 	0.15 	0.25 
Nickel 	- 	0.15 Nil. 	ee 	Trace. Trace. 
Chromium - 11.07 0.04 Nil ,  Nil ,  0.10 
Molybdenum - 0.08 Trace. Trace.  Trace. Trace. 
Vanadium - Nil. Nil. Nil. Nil. 

TABLE  III.  -  Chemical  Corn  osition tatc2luefaul. 
:Knife 1:Knife 2:Knife 3:Knife 4:Knife 5: 

- Per  Cent- 
Carbon 	- 0.34 	0.56 	0.44 	0.78 	0.70 
Manganese - 	0.58 	0.75 	0.54 	0.40 	0.70 
Silicon 	- 	0.10 	0.19 	0.14 	0.15 	0.16 
Nickel 	- 	0.10  Nil. 	Traoe ,  Nil. 	Trace. 
Chromium - 11.94 	0.29 Nil. 	Nil. 	Nil. 
Molybdenum - 0.05 Trace. Trace. Trace. Trace. 
Vanadium - 	 Nil. 	Nil. 	Nil. 	Nil. 

11111111111111.111•0 

TABLE IV.  -  Chemical  Compos ifitionofl a. 

laammmeml. 

.KILU'e 1:Knife 2:Knife   3:Knife 4:Knife 5: 

- Per Cent- 
Carbon 	- 	0.36 	0.54 	0.50 	0.75 	0.79 
Manganese - 	0.51 	0.67 	0.71 	0.39 	0.36 
Silicon 	- 	0.09 	•e 	0.18 	0.15 	0.15 
Nickel 	0.20 	0.30  Trace ,  Trace. Trace. 
Chromium - 12.11 Trace. Nil. 	0.12 	0.06 
Molybdenum -  0.07 	0.01  Trace. 	0.05 	0.06 
Vanadium - 	 Nil. 	Nil. 	Nil , 	Nil. 

aamMala.m. 

Insufficient sample for determination. 

	 mmemaagaraala 
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(Chemical Composition, cont'd) 

TABLE V. - Chemip11_22.13112Uplon of_EnALLAtetora. 
me* 

:Knife 1:Knife 2:Knife 5:Knife  4:Knl,re 5 

-  Per Cent  - 
Carbon 	- 	0.36 	0.63 	0.02 
MaN>nece - 0.64 	0.06 	0.79 
Silicon 	- 	0.09 	0.14 	0.17 
Nickel 	ee 	Nil. 	Nil. 
Chromium - 11.80 	0.05  Nil. 
Molybdenum - 	ee 	Trace. Trace 
Vanadium - 	 Nil. 	ril. 

	

0.83 	0.86 

	

0.30 	0,24  

	

0.13 	0.14 
Trace.  Trace. 
0.10  0.05 
Trace. Trace. 
Nil. Nil. 

TABLE VI. - Chemical Coillposition of Knife Ha idles. 
- 	  alowle••••■•■••••••••■■•••••laM.••■•■• 

:Knife 1:Knife 2:Knife 3:Knife 4:Knife  6: 
=M-MMO=M1111==.0.01M-1.2 

- Per Cent- 
Carbon 	- 	0.15 	0.06 	0.24 	0,37 	0.36 
Manganese - 	0.41 	0.38 	1.10 	0,55 	0.50 
Silicon 	- 	0,09 Nil. 	0.09 	0.11 	0.10 
Nickel 	- 	0.23 Nil. 	Trace , Trace. Trace. 
Chromium  -  14.62 	Nil, 	1411. 	Nil. 	Nil. 
Molybdenum  - 	0 .09 Nil. 	Trace. Trace.  Trace. 
Vanadium - 	Nil, 	Pilo 	Nil. 	Nil. 
moilyemeimpa.M..... ■•••■•■••■prIle.••■••••••• •■•■■••■•••■... 	 ■•■••••■••■•er 

("  Insufficient sample  for determination.) 

aleallIMMIOMO 

Conclusions: 

The  low chromium content of all knives, with the 

exception of  Knife No. 1, accounts for the poor corrosion 

reeistance. In the  case of  Knife  No, 1  the parts with a 

briàht  finish had quite good resistance to corrosion, while 

the  section of the blade, can opener and  springs that were  not 

so well finished corroded more readily. 

An enquiry was sent to Atlas  Steels Limited,  Welland, 

Ontario,  reopeating 41-Iftir opinion  of the  suitability of  0.60 

per cent  carbon, 14 per cent chromium steel  for thie  purpose, 

and  whether the International Silver Co., at Niagara  Falls, 

Ont., could make the blades. The following reply 

received: 

uWe have your letter of  July  5th  regardin,s  stainlesa 
steel for clasp knife blades  and  wish to  advisE,  that we 
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(Conclueons, contld) 

do manufaature a .60% carbon, 17% chromium steed:, known 
es No-Kor-O 18-H-60, which should be suitable. The grade 
to select depends entirely on the hardness requfLred for 
the cutting edge. The above grade will develop a Rockwell 
hardness as high  as  C 58. The etandard cutlery grade  ie 
.35%  carbon,  14% chremium, which will develop  a  hardness 
as high  as  C 53. Naturally ,  the toughness depends  on 
the  degree of hardness. The  harder the blade, the  more 
brittle, which slay also be a factor in  your problem. 

The International Silver Company at Niagara Palle 
should  ba  able to handle the manufaoturing end of  this 
job." 

The steel suggested by Atlae Steels Limited is 

very similar to the "Modified Cutlery Type" listed in page 

538  of the 1939 edition of the "Metale Handbook",  publiehed 

by  the emerican Society  for  Metals. The chemical composition 

of  this Modified Cutlery Type  is even in Table VII,  below, 

and  the physical properties are listed in Table  VIII. 

TABLE 	11.2.a.„,tul....LheisitIr?5.2.34134+91dif,ied  
S:Uttine, _ype. 	er en   

Lratsla Silicon Menenese Chromium 	Molzbdenum 
0.55-0.75 	(e.40 	0.45 	15.0-18.0 0.50 (optional) 

.01011.■ 

TABLE VIII.  -  2/pical Phyaical  Properties   
—Irrom ASU7ketal  Handbook, 1939) 

.e.leeeeemegiele■Moeeeldee0emeemede beeto■ewffleeieeneeee ee 

TernWsWee, 
:at 1850° W., 
: Tempered 
: 450° P. 

:  245,000 
:  270,000  • 

: 	2.0 

3.5 
3 

: 	545 

e raff inmrriunumpe-----  
:at  1860° F.,: 

	

:  Tempered 	:Annealed. 

	

1260°  F. 	11660° P. 
:re 

Yield point, p.s.i. 
Tensile strength, p.e.i. 
Elongation, per cent 
in 2 inches 
Reduction in area, 
per cent 
Ised  impact,  ft-lb. 
Brinell hardnese 
Rockw•ll hardness 

re:112:1232:71:C% 

It is  augested that useful handles, and  possibly 

separators, could be  made from Aluminium Alloy  755T,which 

has good corroalon  reeistance and lightness in addition  to 



. I.  
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• 

(Conclusions, cont , d) 

unusually high strength for an aluminium alloy s, namely, 

ultimate streneth,  88,000 p,s o i s , and  yield strength, 

80,000 p.s.l. 

000000000000 

00000000 

00 

GV:LB. 
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GErERAL APPEARANCE OF  THE FIVE CLASP KNIVES AS RECEIVED. 

_ 
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Mlle Wane 

C C 
APPEARANCE OF THE KNIFE PARTS AFTER 72 HOURS IN SALT SPRAY. 

Corrosion product not removed. 

uipproximata4 


