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tin cf Problem: 

In a letter dated March 20th, 1941 $  Major C. W. 

Jones, Assistant Director of Inspection (d), Inspection Board 

of the  United Kingdom and Canada, Ottawa, Ontario, requested 

• that low-temperature impact tests be carried out on zinc-base 

die-casting alloy specimens as supplied to the Turnbull Ele-

vator Company, Toronto, Ontario. Fourteen specimens for 

Charpy  impact  tests were rE;ceived on March ,25th, 1942. These 

bars were machined from traverse ear parts which were die-cast 
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(Origin of Problem, sontid) 

under high pressure, low teA'Ierat'.7re conélUi -)na, 

The anelsls of UIs 

detemined b7 Turnbull's »  !;.n:7i3i.d. 	tC: 

:0_1'17dY;1;-, 1 

2 	 . r 

"Horsehea(:'. 	7inc 

It was requested th_ut Cbarp:/-  impact tnsts under low-

temperatunD conditions be= carried out. The proposed temperature 

range was 0 9  -10,  -20, and -40 degrees Centigrade. 

R;sulte of  Impact Tests: 

The submitted specimens were marked 1 te 14 for 

identification  purposes in these Laboratories. 

Although the dimensions of the specimens' conformed 

to  those given  in  A. S. T. M. Specification B 86-41T, the 

shepe  of the cross-section was square, not a regular trapezoid 

as  intended. 

The tests were carried out on an Amsler Charpy impact 

tester  (capacity, 240 foot pornds; weleht of hammer, 44 pounds), 

using u  50-foot•pound blow end a linear velocity of the hammer 

of  7.5 feet  per second. 

The low temperatures used for this testing were ob-

tained  I:J:r  the use of a mixture of dry-loe and acetone. The 

specimens were immersed In the mixture for :30 minutes with 

te temperature hold exactly at the desired point. The bars 

were  handled  with tongs at the temperature of the medium,  the 

exact position of the specimens on the machine being predeter- 
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(Results of Impat mest,.;, cont , d)  - 

mined before removing froLn the 7,cw-tperature bth, T.E; 

time interval betm3cn the removal from th bath an.7 	inact 

was 3 to  4 seconds, 

r?.ble I shows the reults obtained: 

, Specimen ; 	 o ■ 

• tot .. 7". 	 t;) flenarks • 3 '• 3‘..! 0 	 • 	 , 
encenuarlomesegvermeeoestezee..Pent•-•iee 	 •mu- >in ••• 	 -el.., ea. , et. 	 ,..ierem.sereeerkeseeneeee. 	 naremstmo vulaweler ee4,,141.,  

;AdjustinE the 
2 . 	- 	 . 	- 	 : achir.,e; (results , 	 m  

disrlel.rdedi° 

. 
;--?, 	

ln 
..i. 	

. 
, 

, 2() 	 30 	 . , 
Not broken 	. 

20 	: Not broken 	. 
17 	 . 

20 	: Partly broken 	. 

10 -20 
• • 
• 

5 	 -40 
6 -40 
7 	 -40 

- 

1110Carmelamalcul=  mue 	 rent- er•-a=s 	 m=r, 	•er,.1.--e-c -xtexes--u-le.- eex..micsammmuce.re-e.sour. 

Discussion of Results: 	 . 

The size of the impact  tester used for this  investi-

gation  was not exactly suitable for both  the material and the 

size of the specimens, although the results obtained arn com-

parable,  and also very similar, to results reported in  the 

literature on zinc alloys after using smalle:r-sized Impact 

tenters. 

The results r:f the low-temperature tests are very 

uniform °  However, those at room temperature vary wi.thin 

wide limits °  This possibly may be due to the  size of the 

machine but  more  probably is caused by this  particulaz  alloyts 
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4 °

(D:i:3cussiarI of Res'Uts, cGnt'd) -

rat:L.y°a.'c^eing in its transition zone :.t ;'zis 4;vm..e

cftcA <3renccs from the r1 tei^^t-^- °a

The f'o?loj:in`; abstrac:±;s i'r;,;u the 1,iteratl: ►e conm

cor::ling the 3.ow-ten?_iaeraazxrc i^.,F,cwtct of zinc -bq.je

alloys -rtzs..y iie of

" ?._i'. f f. "tc'G Of tl.^•.rin ^^1r'.t i,a3'.^J;^

:ty^ ,r . CjG' ^ 2y .55,,)-,'A_

e

2,

FrC3,%:ertin:? Of h.cS oT o.%

and.^..a_.-.4 .ni'• y ^.D - ^• y ^ oand^' A a S n I' New "av'xc

EE. Sfl ictelt tesi.ecI impact propev-tiûs of

Alloy No. Y.XT 211) at :.e-rir;oratures between 0 to 5001 F.

._^ used. a^.^^-•fco{:^;^.►u:^d !'-,msl_er charpy impact teste". The

,:.:^xvr cor_cl-aâod thab th.i.s zi-ic-base 8.1loy is trittle at

tempera turcs 'ilvl0'A' -nOrl:2a.'i. and C;2iiiibifi c ÂT';.crk.^a::+i-.`7g toUg}1Tless

with x°i3e in te;,^^ae}^<^^:ure, r^; zchIn; v. r.ax:t::.^2uri _gam$where below

the crit iCB.! t^°,Ii2a7t?.^:t^tu1'P. t7f t^?;c--J??7p0.9:(.'i ^(;'^ of the b-,ta phase

(See FJ.`tpe 1 on following)
F- { e

(Corztïnued on next f`^aEe)
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3"„....pmer and A, aurkhardt "Impact Bend Strength of 
7,Inc-base Alloys at Low  Te - ratures" 	Zeitschrit 
Ii  Meta11kiid 	Vol °  3l ,  193.9,  p';,,  11 -l22 . 

Impact propertes of various zinc  alloys wère  test 

nt temperatures between  -400  C .  and 200 	In addition to 

four commmly used die-casting alloys,  eigtt  permanent mould 

alloys  and fifteen extruded alloys were teste o  

Figure 2 shows the behaviour of zinc die-eantingel 

in lower i:eraperatures. No,  3  conforms with "Zamak  h.  

Figures 3 and  4  show the  results obained on permanent mouJi' 

.j  extruded  zinc-allc: i F,, These  are  given for comparEtive 
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(References  front  the Literature, conttd) 

purposes, 

The results show that.cast 

to cold and  rapidly be3e. 	brittic; 

as also do all extruLed 	 L:.-) p -2;z.'  or 

from ooripi3r 	 1J. 

alloy  uitb. 13 

in 	ex.ruded 3tut(7, e  

as et -:-20° 	 tc 	e< 

zent ML; 	 brIttl 	 te 	C., 

the;," "nave first beE-yri. aec. for 10 days at 	0.  in air; and. 

the same applies to similar  •lloys with 12  to  17  per cent  Al, 

after a&-eing in steam for 10 days at 95° C. 

Fiure  2. 

Low-temperature impact strength 
of zina-base  die-casting alloys. 

(757P , 	 . 	Translations:- 	 ) 

( ,chlagbieé;afestigkeit = 	) 
■ 	 ( 	Impact bendin3 strergth;) 

( PrUftemperatur = tosting ) 
( 	tempratura  (in ° C.) 	) 

. 	 ( Le 	=  n_ILPI._ 	) 

(Centtnued  on next  nu.ce) 
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(rieferences  from the Litorature, cont'd) 

Fi  mre  o  

7•■ 

-  •nermanent-mould zinc  alloys. 

- 	extruded zinc alloys. 

FIure 4. 

0 

2.  d 

Low-Temperature Impact Stre_*.eh  
on Extruded Zinc Alloys. 

- i=lediately after extruding (copper-free alloys)0 
it 	li 	ti - 	 (cooper-conta:Lning alloys). 

- after  10  days! aipinc, (95 °  C.). 
rt 	u 	u 	It - 	 in  steam  (95°  C.). 

(NOTE: 	Translations:-  
1- Schlagbiegefestigkelt = impact bending strength; ) 

(Versuchstemperatur  = testing temperature (in ° CJ;) 
( 	= alloy 	  
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Conclusions; 

The results  of the invest16ation. and the c!sted 

abstracts  from . the  literatl}re agree thut the z: inc=ise  

alloys show, at lov temperetures (below freezing point), 

a considerable decrease J.5.1 th9 Lnpact utronEth, 

Investigations 	i  Germany on tls problem 

showed that only one extrudd F!.floy (Fluurc 4, Alloy  NO  ‘5 ), 

containing  l per cent Al and 0„05 per cent 6_;, is not 

affected by low temperrAures. "lowe'7cr, the ',Januacture of 

this alloy ',presents many difficUtice. 
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