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August 28, 1959

Mr. lester R. Rogers, Chief

Radilation Safety Eranch

Division of Licensing and Regulatlon
United States Atomlc Energy Commissilon
wWashington 2%, D. C.

Dear Mr. Rogers:

During our visit in your office on August 1% with Mr. Nussbaumer,
we discussed the welding of magnesium base thorium alloys and
ment ioned that in our production facilities we had not found

the need for local exhaust ventilation. A review of previous
data and the inclusion of more recent survey results indicate
conditions of natural convection in shops with high cellings
plus time factors of ‘operation which permit production wel!d!r
without rescrting to the local exhaust methods as recommerde !

on pages 11 through 14 of our Bulletin No. 141-179 (cor~ ~*
tached).

Information available to date has been assembled in the attached
table. With the exception of the check made on an automatic
welder using a filter, all samples were taken with an electro-
static precipitator. The thorium content of the samples was
obtained by spectroscoplic analysis and recorted as micrograms
of thorium per cubic meter ¢f air. These vaiues may be com-
pared with the limit shown in Appendix B of 10 CFR 2C. The
airborne 1imit of 5 x 1C0-llpuc/ml is equivalent to 7o ug/m®
‘based on a specific activity of Q.F7 nc/g. According to the
proposed amendment of 10 CFR 20, the permissible level would
be 137 ug/m3.

The position of the air sampling dev!ce in relation to both

the point of welding and the welder's mask 1s very critical...

When the samples are taken as close as possible to the face

mask 1n the welder's breathing zone, the thcrium values are

below the proposed 1limit of 10 CFR 2C. If the sample 1s taken

half way between the mask and the point of weldingz, some visible
welding fume 1s taken into the precipitator tube with resultant
variable and higher thorium reccrded, although some values are

still low. Where the welder operates 1n a manner such that ris
breathing zone 1s at armm's length from the arc, he receives a

very low exposure to thorium, approaching the level in air 3{
measured 10 feet away. /
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‘Whiie the presence of zinc in magnesium base thorium alloys

aprears to increase the amount cf thorium that becomes air-
borne during welding, the varied position of the sampling
device in relation to the viaible fumes and welder's treathing
:one Tesults in gregter variaticns in recorded thorium. The
megsurcments made nearest to the true breathing zone do not
indicates any increase in airdborme thorium in the presence of
zinc in the alloy.

™ values of airborne thorium were obtained during hand welding
erations under conditions of continucus arcing. Except on
s automatic weider, this is not possible due to the time re-
quired for loading and unloading the Jjiz, hand cleaning the
veld and other delaying factors. DBased on our crn experience,
actual hand arc operation for non-thorium containing slloys
may reach S0% of the time in production while typical weiding
of magnesium-thorium alloys 1a likely to dbe in the range of
S to 20% of the time. Assuming the 20% maximum, the sirborne
l1imit during arc operation could ba S x 137 or 85 ug/m%.

i3 18 in excess of any values maasured.

Thia information on the welding of magnesium-thoriuvm alloys
may be of scme assistance to the AEC in considerations re-
latad . to radiation prctection and 18 presented for your filss.
We auggest that the data also be revihawed prior to waking
proposed changes in 10 CPR 40 dealing with the exemption of
complated or ccngonent parts from licensing except where sub-
sequent "heating" 18 involved. Occasional welding (a form of
heating) would not cause sufficient air contamination to
warFant exclusion of parta to be "heated" from the proposed
exemption. Parts which may be heated for forming purposes

do not reach a temperature which is high encugh to cause any
vaporization of the metal. Typical forming is carried out in
the range of 650 to 700°F.

Yo would appreciate hearing from you if any clarification of
this information 1s necsssary.

Very truly yours,

Ay e
- R .
K(J'L.__(/ VAR~ SN S v(,,__ALQ

~John A. Peloubet

Safety Engineer
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Air Sampling During the welding cf Magri#ciunm Base
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Helium Shielded Arc o .
Spectroscopic Analysis Total
Percent micrograms Th/cubic meter air | Fume
Thorium  Zinc Amperes| Without Exhaust| With Exhaust | mg/m® | Bullding Remarks
b i kg (e 1 Arzon gas shleld
2 o) 160 2h (¢ 1
2 ¢ 220 Loo {c 1 L
{1y 112 (c 1
&‘*” 180 ok (¢ 1
4 160 71 (c 1
b 220 194 (¢ 1
I 220 9 (c 17 |c i *point of weld &7
3 2 320 257 (¢ QE®* (¢ 1 from exhaust
z 2 “20 17 c2 1
2 £ 2k 19% (¢ 104%(c) 1
* 90 100 {d %0 P
= 52 éd% 15 2
% 29 (4 V- P
K 165 2t (e e Avtomatic welder
g : 2.3 Eb .
> ‘ 5.1 (b
~“<:3 £.9 (b) 4
J 502 (b) 1:
I 2 z Area sample at
10 ft. from welder
Blde. 1 rzof helght Lo ft.---experimental welding.
Eldg. » rcof helght 2C ft.~--production welding.
Eidg. * roof helicht %5 ft,---production we'ding. ’
. {a) Gelman AM-5 {ilter---all other samples obtalned with an electrostatic precipitator.
{b) Welder's breathing zore at arm’'s length from arc.
. cj

Samnle tube approximately half way between point of weld and breathing zone.

this position included vislihie welding fumes with higher recorded
et ing zone.,



