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STRENGTH OF PLASTIC WINDOWS AT Z0°K 
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March 30o 1955 

Since the introduction of the ether bubble cllamber by Olaoer (Phyeo R4!v. 

!!.• 76Z ( 1953))0 the technology bao developed to tbe poi.nt where conotruction 

of a liquid hydrogen c:bamber ZO in. x ZO iu. x SO in. cee:ms deoirable for 

the study of reactions such ao Tr- + p- 9° +f,0 from Z to 6 Bev •. 

Plexiglas has been suggeotecl afJ a suitable material through which to . 
photograph the trackoo It muot be emphaoizecl that the following teote a.-e 

not extenaiveo but fulfill the purpose of determiGing whether1 or not PleXiglao 
·o. . ... 

at ZO K can be given. design conoic!eration. 

Impact teots (Fia·l) were made witb a-nlzod hammer with 4·lb weiabts.,. 

The aampleo were smooth .. machined to a croos l!Jection of 1/~ in. x 1/l. i11• 

and were not notched. Sampleo were immeroed. ira various cold mediao 

remo~edo and b.roket:A within 10 Secondo. There ie no great diffe.rence 

between annealed and tinan.nealed Plexiglao. (Curve· A ) A total of 64 .. ·. . ' 

samples ·wam broken.;· Comparative curvea W(!!re run 011 laminated bullet .. 
• • \ 'I " 

resistant glaae (Curve . ~ )·\9-l;ld oyren (Curve C). 
·, :... . . 

Plexiglas tenoile test specimens were prepared accordi:ag to Robm and 

Haae specificationo :: .. ·. 
I 

(1) round etock.annealecl~ (Z) rough ·machined; (3) armealed~ (4) finioh 

machined;. (5) a~nealed. Results are DhoWD in Fig •. z. 
. . . 

A ~otal variation of the ordel" of ZO percent in tensUe strength may be 

obta.ir.ued by applying the load at a higher or lower rate~ A lower rate 
.·' 
results in lower tenei!e-etrength l'eadings. Pulling time for tbeee eampleo 

.·was of the order of i mlnute to reach the peak va.lueo of Z1 0 000 lbs/inzo 

A ~otal of 50 sampleo was broken .. 

Curve A io the average for annealed Elpe.eimenm of various types of 

Plelti,glas., There b no apJ)reeiabl!i difference between tb.eae varioue types .. 

Curve B is the average for valriou~. types of cemented joio.ta.. Cement co ... J.a. 

i>ppea.rs to be about ZO percent lower than ave.ra.ge in ultimate strength at 

z·oom temperature~ but abo appear a ZO percent above average at Z0°Ko 

AU oamplea weR-e actually immeFo~d in· the cold medis. during these teeJtso 



Fatigue teoto were run em t~e same. machine and under the eame conditione 

as the teneile testo. Sampleo were pulled &o a given valueo- then releasedo 

at the rate of about 10 cycles per minute. A total cf 15 eampleo was broke\\. 

The :resulto are given in Fig. 3. 1t is not uncl.ter.otood why Curve B ie steeper 

than the others. Check pointo were run aud came along tbia curve. One 

sample wau run at 77°K and s. 500 lbs/iuz for 10712 000 cycles without faiiure .. 

·As owning that Plexiglao acts eimUa:dy to metals under fatigue. tbere 

ohould be a tensile value at which the material" will never break,.. and cycling 

the tett.oion v.ri.ll give a oimilar reoult. It would appear that a ~lexiglao port 

at l0°K cieaigned for z. 000 to 311 000 lbo/in2 tenaion could laet for a million 

cyeles0 and. might actually never break. 

This work was clone UDder the auopic~D of the tJ. So Atomic Energy 

Commiooion. 



Figure Captions 

Fig. 1. Results of impact teeto on Plexiglas '(A)0 laminated bullet-reeieta.ut 

glaeo (B)0 and Pyrex (C). 

Fig. z. Reoulto of tensile-strength teoti!J on Plexiglas. A, averagea for 

annealed spec:imeno. 8 0 averageo for cemented joints. 

Fig. 3. Reaultc of fatigue tests on Plexiglas. C111've A is tlt Z93°K. Curve 

B ie at 188°K. Curve C io ·at 77°K. Cur.\re Dis extrapolated for Z0°K., 
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