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THE ROLLING OF

URANIUM BILLETS AT

WATERVLIET,

At this rolling,

according to the Following schedule:

Pass Print Pass Section Parting
No, No. (in.)
.1~ B.H. 5-1/8 x L L

5-1/L x 3-1/8 3-1/8

L-1/L x 1/2
2-7/16

3/4

TW0O HUNDHED AKD

Trea
(in?)
16.90
114»02&3
13,00

3L

4 8 - B.H, 3-27/32 x 2-3/16 2-3/16 8.40
7 9 - Zdge 2-1/2 x z-1L 1/2 7.03
g 10 - 5.4, 2-11/432 « 1-13/16 1-13/16 6,06
g 11 - Zdge 2-3/L x 1-7/8 1/2 LSk
1¢ 12 - B.H. 2-29/22 x 1-9/16 1-9/18 L.53
.11 13 - Bdge 2-3/8 % 1-5/8 1/2 .26
12 1L - B.H. 2-21,/32 x 1-7/16 1-7/.6 3.81
‘ .
13 15 - Zdge 2-1/8 x 1-7/16 /L 3,04
i 16 -~ Owal 2-7/32 x 1=3/8 /4L 2.73
15 17A~Edge Ovs 1-15/16 x 1-15/32 5/16 2,35
riginally, the soaking temperature of the ingsts was to'!
- ‘ieing the mlling, howsver, duPont's representatives re
:'* fom s mnspes ba vealaad bo 12109 P,  The hempaTiliare

sixhy=21ght ingots nad been rolled.

N.Y, ON MARCH 8, 1952

ELEVEN

ALLEGHENY LUDLUM STZXL CCRPCRATION

Reduction

(%)
14

4.5
10

12.8
17.4
10.3
16.0
13.8
18.4

C.3

A,

Dy ._u

two hundred and eleven uranium ingots were rolled into bille

ve been 1175 £ 150

T4

ted t"at the salt
RSN |

R

pul

I;‘




One other sigaificant change in the
rned

by ng opsration was made during the roll-
1. This change was concer with th edur RE
i

5

2 + 3 I
X L1G v
the relling, The first twenty-Tive ingots were rolled with salt addizion to
i il 2
£

T gots
the billet, on four sides, after the eighth pass. The remaining bi
: 1

¥ s
ived en additional aprlication of salt to the top of the billet a
o

he data gathored on this rolling ars shown on pages 12 through 22. I: should
b noted that all the temperatures appearing in the data have besn corr=ctazd in
an effort to obhain true tewpsrature readings in lisu of the racordsd Radizpatic

o}
temparaturas,

Tempa.ahure Mae and Control
The btests that ware made to detarmine the accuracy with which the tempe
reasurement s wers being measursd, included the use of tempilsticks ard
v test ol the radizticn heads using the tesht billet secition shown
o

, -~ne Radiation Pyromster heads have be=n calibrated
their plant in Philadelphia (under their contract
7 a1 suitable radiation head).

the hezZs %c be used for thadt rolling are calibrated
[&]

N T W) o 3 - - T
andzr dralk DOCY A lUrailory CINIZTLoNS.

™. u SO PR 4 -~ - - T,s L I S - - Yoy T + - N 4 3 S A
Me calibration :nscle using =hs ftest ovillet section at the rolling site
= >
L4 s —~ - - P
sesm Lo Indicats thay -

(1) The conditions under wnich the heads are calibrated do
not zocurately duplitate the operating conditions.

(2) The szandards, {2322 7 Brown) which the hezads are
& de not produce uniform results

It hes, thersfore, been determined that the heads used for any subsequent rolli~
: oot the relling site using the test billet section,

piled, It 1s believed that an accurate calibration factor
a = span will be developed,

ata

“eanwnile, the adjust
-

b ed temperature readings for this rolling must be consider=d
35 reliably accurate a T i data v

as i3 pessible to obtain with the resently available,

wiocorracting tne data, the data of test number 1, shown on page 23, nas been

conclusionsse

hs following general conclusions may be made:

57
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l. Salt Addition

The data show that the amount of salt added to ths billa

[ $%w1

+a + L oyyor
ts during tha
rolling causes a great deal of slip betwzen the rolls and the billas,
This is evidenced by the billsts that have been noted 2s having slippsd

or turned down when entering the ninth pas

5o

2, Tapering of Ingot (and Billet)

The tapering raferred to in this report is the technique that the roller
has had to rasort to in order to get the ingct (billet) into the rolls.

In this ovaration, the roller must open his rolls in order to nave
ingot (billet) enter the rolls. Once the ingot (billzt) was in the
the roller closed the rolls down on the ingot and ctroceeded to taper
one end of the ingot (billet). When this tapsring had been don=, the
rolls w»“e acdjusted to obtain the correct roll parting and the ingot

billat) was then civen the proper reduction., This tapering :may be shown
/ <o Iy p_. fni 3 y
A .

e the
rolls,

schematically as follows:
I The Rolls Compress the Ingot (Billet)
Roll p-T=ing Ingot (billet)
that must De | height as it
usad Lo obunain | enters the
the regul.red i rolls,
reduliion. =
S ———
{
IT The Ingot is Tapered
LD TAL.
END END
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IIT Here th. Holls are Adjusted to (ive
Trz Correct Parting for the Particular Pass

=

the pass has been complst

se<rt that this tapering doss not result i

i o In varticular, the schematic repre-—-

age II, the lead end of the ingot
whereas, the tail end re

rzduction on, say, the leading third of
trumental in DFOdUulnP seams, in that it
c2 convex sides on the billet. This effect

the billet is worksd in the later passes,

tne Zata sheets it will be seen that sevaral
Sarered on the third, fourth, and fifih passss,
have any affect upon tnc firal conditi
nars, the effect should be notad more in 4 h
; it would be in the = 2 bar. (i.e., tapering
323 &’ ects the - 3 bar,)

3. Flow of Uranium During Rolling

verformed; measurenents were made to
billet after sevaral of the pasqcs.
CReasuresments wers made and the sect
passes is given i the following uab o
i spresent the sections that have besn
hese particular passes,

2 2 3-1/8 5-3/8 x 3-1/4 (5-1/L x 3-1/8)




Pass Print Pass Rpll
No, No, Parting
(in)
3 5 1/2
L 6 2~7/16
5 7 1/2
6 8 2-3/16
7 9 1/2
8 10 1-13/16
X il 1/2
10 12 1-9/16
11 13 1/2
12 L 1-7/16
13 L5 5/16
1L 1o Jval 7/32
15 17 A 3/32
Ii is hopsd that the rema
can be obtair=d at future rollings,

Measure=d Section
Of The Billet

L=9/16 x 2-19/32 (4,-21/32 x 2-7/15)
3-3/4 x 2-5/16 (3=27/32 x 2-3/1%)
3-5/16 x 1~29/32 (3-11/32 % 1-13/15)
2-7/8 x 1-21/32 (2-29/32 x 1-9,/25)

2-11/16 x 1-1/2 (2-21/32 x 1-7/15)

1-15/16 x 1-15/32 (1~15/%§ x 1-13/32)

ining information necessary to completes this work
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THE ROLLING OF TWO HUNDRED AND FORTY TWC

URANIUM INGOTS AT ALLEGHTNY LUDLUM 3TEEL CORPCRATION

PRSEN

WATERVLIET, NEW YORK ON APRIL 5th and 6th, 1952

GENERAL

A total of ftwo hundred and forty two uranium ingots wer
Two hundred and thirty two of the ingots were those reprs
the 1d?‘33 production of Mallinckrodt., The remaining tor

j(b

were ca at FMPC froem re-melted scrap. The FMPC ingots

tapered und -cornered square ingots; the Mallinckrodt ing

were th: sual round type. All of the Mallinckrodt ingots
condiv] 1: some of these ingots had tapered ends, otn,rs

square £34s. The FMPC ingots had been scarfed in an effor
prcduce a zmooth surface, th flash that had formed at the
parting was, fcr the most pa removed, but the scatier :d

of porosity, scabs and cold- huts were not entirely remove

Fifteen ¢ the round ingots were rolled into test Dl;LeJo, Thess
test billzts received a succession of passes correspondinzg to the
moedifled . .fteen puss schedule, such that the first ingot recelvo
ciiiy the Tirst pas:, the second *ngOu recelved only the first twe
pasases, 2%, and Iifteenth ingot recelved all of the Tifteen
passes. Seven o ihe round-cornered acaare ingots were rolled
with a sllght medificatlion in the f£i Iteen—pass schedule. The
other thrzsz round-cornered square ingots were rolled into sectior
tests. A1l of the ingots were soaked wt 1200 £ 159F and roughed
to 1 15/156 z 1 15/32 - inch ovals. Of the ingots rolled intc
Droduct;:r, only on2 cobble was produced, During the rcliing of
the ingo=z rclled in the evaluazation of the 15-pass schedula:, dirfrf
culty was encountered with only the last billet, the bvack-end ¢f
which turred dowrn in the 13th pass, Of the three round-cornered
square ingots rciled into test sections, the first was to have
represented the section out of the third pass, but, due to a
cellar marx made when rolling out of number 2 bull-head pass, the
test was not considered to be reprecsentative,

A TIME STUDY OF THZ ROLLINCG SCHEDULE

n an effort to attain the maximum production rate, of which the
mill iz capable, every effort has been made to reduce the nand-

linz time of each ingot, Couplad wich this has bzen the deslire
Lo a2 & constant nandling Time for eacn dngob., Reducsd hand -
ling times should result in higher f nishing temperatures and
constant handling tTimes shculd reducs the va;‘au“en”’bofwesn«\ﬁx\
finishing temperatures, e R W S
« ‘,Q\;,‘
\\/ _QT WoNs =

WA

§2



pn e

During is rclling, ¢ ne variable handling times
measured for every fifth ingot thzat was rolled.
Cne significant difference was effected in the handling of in
during this rolling. This difference was a result of the ins
latlion of an inclined, auxiliary, run-cn table ccnnecting the
nath to thz head of the run-on rclls of the blocming mill., T
use of this inclined run-on tablie resulted in a shorter trans
time from the salt »uth to the run-on rolls of the mill., (Ye
tefore, the ingov w carried on a2 hook by an overhesad crans.
The use of this table resulted in reducing the handling time
each ingot oy scme 15 20 seconds.,
The time study, that was performed on every fifth ingot, gavs
Tolicwing datza: ‘
(1) The transfer time "from the salt bath to the
run-cn rclls of the blooming mill." See
results In Figure 1,
il Tha transifer time "frcm the head of the run-on
(12} The n time
rolls ¢ The blooming mill to the entering of
the inzot into the rolls.” See results in
Flgurs 2
(121} The f%rans time "from the head of the run-on
r3L1ls o o bloomi ng mxll until the finishing
temperz-urs was read. See results in Figure 3.
(17} Tre interval "from the time the ingot first hits
the rolls until the finished billet leaves the
t —~ . 1
rcllis," See results in Figure 4.
Rigures 1, 2, 3, and are shown on page 5,
. N’\
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A STUDY OF THE ROLLING SCHEDULE

) The Two-Hundred and Seventeen Round Ingots Rolied into
N .

ain information that woqu show us the magnituds of
: in roll pa¢tLr)o (dial ad*nbs) tna‘ might te
cbtained in such a2 prcduction rolling, va ues of' the roll pa.s:
(dial readings) were obtained for every fifth inget that was
Roll partings were recorded for every pass used to roll
feen experimental ingots. Extensive data on the roll va
used for tre rolling of the ten square ingots was also re

or
dfd yier some interestlng data thLo
the rolling.

harges that had to be made in the rolling wos %o
2 alignment of the rolls to overcome a slizht
13

N

§xe
.

®z2s more significant, was the change that had
partings to elimi nate the tendency of the
he fifteenth pass as a result of having &
it. The last three roll partings had to
(NOTE - The setting of the mill is govarn-

vy the mechanical condition of the roll bear-
sm. Any changes that occur in the mvchan—
1 will warrant changes being made in ¢t

te for these changes. Such changes

e true reading of every dial settin
S, however, more noticeable in the
“t“J, only the later passes were changed.
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Pass Number Partﬁnv, According
to Birdswecro Print
(Ln.)

FERY - I ; - e . 4 .
(1) Pass change of the roll varting for the lith Latn
. Pl o : gor H
pass was first noticed on the 4th ingot that
11 3
rolled,
- M e e
3 chan { the roli i2s

3 anze o
rst noticed on the 2

Other interesting otservaticns concerned the fo

(A) The Zroduction Ingots:

T7Se (#5) - appeared to te cver-filled after the 13th naso.

7223 (#1C) - back end turned down in the 13th pass,

T30 (#11) - appeared to be over-filled after the 13%th pass,

TSiL (#12) - Bth pass parting light by 1/4",

7523 (#14) - b4tnh pass parting heavy by 5/16", 6%th 0233 pavring
light by 1/4", ) “ -

7301 (#20) - 4th pass parting heavy by 1/4",

eavy by 1/4",
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2 2 Loz e ] S b a7 - -
8023 (#35) - receilved 2 passes throu the 13%h pass; the
first parting was 1/2%, the second was 3,/8",

ry definite over-£ill runn
entire length of the billet., No chang
errcr, in the pass schedule was nc
billat,
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Bilie (#564) - the 6th pass was heavy by 17, &
< noted cn the crown of the finished oval.
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RGO NG, ROLL PARTIHGS 1IN PASSES
(Paszes are those of Birdsbore Print 24562, Rev, 1/22/52)

1 2 3 L 5 6 7 3 9 10 i1 12 13 14 15
179172 b
2 07, 3 1/8
7986 4 31/8 /21
L 79588 L 3 1/8 31/64T 2 /16

n

| 7989 L 1/32 3 9/64 1/21 2 7/16 1/2
% 67991 4 3 9764 1/2T 2 7/16 33/6L 2 3/16
g 7994 4 1/32 39/64  1/2r 27/16 1/2 23/16  1/2
8 7995 4 1/64 3 9/54 31/6LT 2 7/16  1/2 2 3/16 33/64 113/16
1/8T  9/16T 2j;}i6 /21 2 3/16 31/6, 1 13/16  1/2

| 9 7999 4 3
108005y, 31/8 12T 229/6h 1/2T 23/16 12 113/16 1/2 1 9/16
? 11 8010 4 31/8 15/32T 27/16 1/2T 2 13/6h 1/2  113/16 1/2 19/16  1/2
§ 12 8015 k 31/8 /2T 2 7/16  1/2 23/16 31/64 113/16 1/2 1 9/16 1/2 1 7/16
E 13 8036 4 1/32 3 9/64  1/2r 2 7/16 1/2T 2 3/16 31/64 1 13/16 31/6, 1 9/16 /2 17/16  3/3
i
| 1L 8018 4 L/6L 3 /A4 31/6k 2 /16 1/2T 2 3/16 0 1/2 1 13/16 L2 1 9/16 /2 1716 3/8 0 3/
|
15 8019 30/6L 33/64 2 7/16 35/6L 2 3/16 31/6L 1 13/16 1/2  19/16 /2 1 7/16 3/8% /an 5/16
I "t O W 3N - . T V) ‘,.“h”
frhz last /i fest of this billet turned down whefdld
P-Srtends for Taperi or Pointing., jéY;' !
!‘\J‘ih‘),‘ \O
J‘Ll’;i"’J‘ ‘ i '
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It may be noted that there has been
the specified roll partings during

It is planned that examination of these sections will be made in a
program consisting of three phases, namely,

(£) +visual insoezction of the surface. This work will
siiow tne pass or passes that result 1in the mest,
or the least, imperfections in the sectionas.
Pertinent cbservations will be made regarding the
distribution of the salt and oxide layers present
on the surface of the billets.

(ii) Dimensional inspectlon of the billets. Careful
neasuremencs made along the length of the billets
will show any gross varlations in billet cross-
section. From these dimensions it will be posaible
to see signiflcant changes in section that tend to
te under-filled or over-filled etc.

A comparison of the shapes of the various blllet
sections with the shapes of the varlous passes will
vield valuable information concerning the mallea-
bilisy of uranium metal. This comparison will show
not cnly ths malleablility of the metal, butb, 1T will

alsc show the support that 1s offorded each section
a

" & 4 4
$ .7 Ls in a pass,

(123} Metell 2) inspection, On the basis of the
infcrm gatnered in the visual and dimensional
inspe: s, samples will be taxen for macro-
examin n and micro-examination of the sectlons

that are presentative of those that are filled,
under->.1led, over-filled and those that have lapas,

seams and/or wrinkles,

This program is being conducted by the Technical ﬁivision of the
National Lead Company of Ohlo.

THE ROLLING OF THE SQUARE INGOTS

Tt was decided to attempt the rolling of a round ccrner square
ingot in an =2ffort to effect a better contact surface for entry of
the ingot into the mill. Of equal consideration, was the fact that,
an improved ingot could be made by casting in & round corner square
)

;
A Lk,

£

>

J
The schedule used to rdllthe ten square ingots is shown on the

L

following vage.
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IG2T o, ROLL PARTINCS IIf PASSES - {in,)

1 2 3 L 5 6 7 8 9 10 11 12 13 14 15

N 132 37/8 31/8 1/2 2 7/16 1/2 2 3/16 1/2 Y 13/16 1/2 19/16 31/6i, 1 7/16 3/8 3/16  5/16

i 135 37/8 37/6, 1/2 TC  TEST

N 143 37/8 331/8 1/2 2 1/16 T0 TEST

N5 37/8 31/8 1/2 T0  TEST

N 147 27/8 31i/8 1/2 2.7/16 1/2  211/6) 1/2 1 13/16 1/2 19/16 1/2 1 26/6, 3/8 3/16  5/16

N19 331/3231/8 1/2 2 7/16 /2 2 3/16 1/2 1 13/16 1/2 19/16 1/2 1 29/64 3/8 3/16  5/16

N 153 3 15/16 3 1/8 1/2 2 7/16 1/2 2 3/16 1/2 1 13/16 1/2 19/16 1/2 1 29/64 3/8 3/16 5/16

N 157 4 31/8 1/2 2 29/64 1/2 2 3/16 1/2 1 13/16 1/2 19/16 1/2 1 29/64 3/8 3/16  5/16

N 179 A 31/8 1/2 27/16 1/2 23/16 1/2 1 13/16 1/2 19/16 1/2 1 29/6L 3/8 3/16  5/16
"N 181 37/8 31/8 1/2 2 7/16 1/2 2 3/16 1/2 1 13/16 1/2 19/16 1/2 1 29/, 3/8 3/16  5/16
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These ingots had 2 nominal shape as follows:

small end, % 3/16 inch sguare
large end, 4 27/36 inch square
body, 35 inches long
overall length, 41 inches

With roll partings of 3 7/8, 3 1/8 and 1/2 inches in the 1lst, 2nd
and 3rd pasces respectively, a net reduction of 189, 17.3% and
18.2% (for the large end) is effected.

aper on these ingots was ueed to advantage to effect entrr
into Tthe first two r\ulﬂmead passes; the 1“bot° were entered wWith
ot

the bottom end leading. The ed&Lr passes took the billet mcroe
readily than the sections obtained in a round 1ngot.

THE MEASTUREZ AND CCONTROL OF TEMPERATURZE

4
13

using the test bilillet section, reveal-

; L liboraticon tests,
@ that Thnsrs was practically no deviation between t°ﬁDePWCU?£
read by the test tharmocouples and the radiation heﬂds. The resulis
ohtained in this test zre shown in the DlOu on Page'%ﬁ’] Cn tha
basils of trese results, the temperatures read with Head No. 1
(uszd Te v= tha “emzeratures ‘out of the salt-bath' and 'on the
run-cn', ns nct tezn corrected since they are within 59 of she
thermocc.nle readinzs, over the range of bumycratw‘“% measura2d,
Tempe ratirse CCTT2CIlInd have been aou*led 50 the readings obtalned
with No. = ¢ The:zsz corrections have been made as Ffollows:

FTCR TZUVPERATURS RANGE SUBTRACT

sreater Snan 1050°F o° ®
o o]
1038 - 103C° F 47 F
1013 - 1037° F °F
- - A0 o
963 - 1012 F 107 F
~ O - O
823 - S67 R 137"
i nocO 1 0]
less than EE8° F 107 F
On th2 bas’s, that, the temperatures, that should have been correcied,
have been correctad, it is reasonable to assume that the tempara-
cores shown in the peport are ac aceurats 2o can bz obtained.

Other temperature data that was gatherad included results of = tempe

ture prqbo of the salt bath using a thermocouple, and experimsntal

results to cbiain information to exola*“ the variations in 2mlssiv-

*+ty that cccur along 2 billet at the finishing end. For the saxke of
completeness of thls repert these resulis are surmmarized on the Joll
g page,
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(11)
ope“ntinﬁ fhe salc
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this data would show,

that,
bath were sev at

temparature mus s be consildered to

d..a. uhou"’ h
1220 "'1’

Tpe 1

the COﬁtro
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the
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-
P T
acoiadl

170°%,

-
3

1i1) simultaneous readings revealad that to thuhnocsu;;es
controliing the salt-bath were reading 1215 - 1232°7,
while a thermoccuple probte in the viauw*ty cf each
furnace thermocouple revealed temparaiures in the
range 1128 - 117197, (Tnzs condition will possibly
be el*min; ed for the next rolling.)
(B) Variations in Emlssivity of Finished Blllets
t has lonz besn apparsnt that the thicknuos and Irragul
of the szt laver and the oxide layer covering the billet has b
an imosiiment retarding the devel opment of an accuract m2ans of
Q““Ql.ﬁiin“ tha tennerature of 321t covered and oxidized urenium
ets Tz-s ete., In an affort to evaluate the eflsct of
: -~ surface conditions that are present 1 pte)
sillats, measurements were made on seve R

~nmd

~+1de conditions were vis

1bly 4iff

2rens

(1) ~gy vone mads on these same billets at spets (about
aviz where the saWt nzd been brushed to give a
smocthar, clzaner, and more uniform currace, The
results of these tests may be summarized as fclicws:
(£} In every case, —adings made on spots that were
coverad with saic sthad lower temteretures than
points 1 inch away That were brushad to glve a
smoonther, cleaner, and mora uniform surface., The
data are as follows:
APPROX, VISUAL CONDITION VISUAL CONDITION TIMPZZATUEE
TEMP, CF OF THE "CLEANED" OF TLE "UNCLEANED" HE UNCIES
BILLET SPOT SpOoT SPOT  LOwzR

Ige;
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THE ROLLING OF FOUR HINDRED AND SIXTY FIV.
RANTUM INCOTS AT THE ALLEGHENY LUDLIM STEEL CCRPORATION

Aok

WATERVLIET, NTW YORK, O¥ MAY 2nd and 3r 1952

CENFRAL

Four nwr <7 three of the ingots repregented the latest materzal
cast a A1Y vut five of these ingots were the regular

round é been conditicned by lathe turning., Five of <has2
ingots arad by etching in phosrchoric acid, The remaining

two ing rollad wers producsad T™MPC. The surface of thase
rourd i en prepared by scarfing.

sbhles produced during the rolling.

chedulod tc be rolled intc bars from
the Savannsh River Project.

The as compared to other

DISCUSEICN OF TEE ROILII:

et Y AP RS e

o 1-15/16 x 1-15/37 inch billeis.

At th 2T = » . the vass schedule outlined in Birdsboro’s
Print was follewst, After the lLt“ ingot had been rolled, a
chang ade in tha cass schedule. This change was made for the
TUITo 23 the tondQDCJ to "overfill® the section in the
12th b ion in the amount of work teing donz in the
passe jol of a decrease of 1/32 of an inch in 2ach
of th jol-Riage cn She lOuA, 11th and 12th passes. These chang=s
in th part 2= shown in the table below.

#
.




uil-

PASS SHAPE PARTTNG (in.),
APRIL 5th ROLLING
% FOURTEE INGOTS ROLLED ON
ON MAY 2, 1952 MAY 2 & 3, 1952
1 Flat Iy - L
2 Flat 3-1/8 3-1/8
3 Edge 1/2 1/2
I Flat 2~7/16 2-7/16
3 Tdge 1/c 1/2
6 Flat 2-3/16 2-3/15
7 Edge P 1/z
8 Flat 1-1;/16 1-13/16
G Edge g 1/2
1 7lat 1-9/16 1-17/32%
1 Tdge 1/¢ 15/32%
1c Tlat 1-7/26 1-13/3%¢
13 Tdge 5/16 5/16
1L Oval 3/16 3/16
13 Tdged~0val 5/16 - 15/6h 5/16 - 19/6L
#Pariing decreased oy 1/32 inch.
n of the billet test-sections rolled at the April Sth
amosm that 2he actual reductions obtained in tne 10th,
passes nave been quite light, while the reduction in
%53 been juite heavy. These changes in the roll
~esulbad in the following changes in the reduction
in these paszses:
PASS SHAPE REDUCTION (% ¥REDUCTION (%)
(4s of April (On May 2 and
5, 1952) 3, 1952)
1z Flat 9.0 11.0
1 Edze 963 9.8
1z Flat 7.8 8.3
13 Tdge 0.4 7k

#Bstimated Talue.

No adverse rolling condition was observed as a result of these changes.
There was no tendency for the billet to- turn down in any of the passes.

e I - =~
Nhies preveamting 2 nreci

By

It was dif:l cult to inspect the surface conditicn during rolling with
& M B

D

St

B

fe Aagraa of poecision,  The ALDEE

a
ion ﬁncLusau tne salt layer covering the sectilon and the hactard




’ involved in the inspection. The examination th“t was mads, howeTer,
showed tle tendency to overfill the lBth nass had been eliminated,

Close cxaminabion of the finished 1-15/186 x 1-15/32 inch billets showac
wrinkles on the top and bottcm of the section. The sides of the sectilon
gere free of any defechs. It is apparent that further study of the

pass schedule needs to be made if these arinkles are to be eliminated,

4]
*ﬁ
&1

The first ten ingots were rolled with a minimun o

tapering that was done was to obtain = try into % s

Howacer, as the rolling progressed, it was found th

had to oﬁ increased., Tapering was needed most on i

third and f£ifth pass mede on every ingob. It 1s Lelt th

not te first ‘ngobts so severely is a function

lager cc the 1ol o3 at the start of each rolling. e
layer se orovice a roughened surface that "bit cs“ the ui;7eﬁa

Howevar, Shis roughened surface is soon wWOXn awdy and the "bite
decrzag=se

decrease the reduction on the first
roll parting, say of 1L/8 of en inch)
try of the ingot into the mill.

D

~%.ls of the mill have discleozed that the Tirsd
“at (oull—nead) pass are glazed., This
- <miins cause to slipping and it necessitates
the . : ieon of the surfaces on the smaller edging
rasse ng has ocourred, It has teen racomnmended
. that the murpose of deternining if dressing
! is nec rolling., It has generally besn agresd
that ¢ if it could be conzidered to be bdene-
ficial.

a perfunctory check was made cn the roll
ry fifth ingot. The observers taking this
«rith a view to recor:iing any signilicary

ke
E [N Y]

ibad roll partings., A summary cf this

PETRUAPEge SR
1.y
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PASS PRESCRIBED NUMBER OF HUMBER OF AVTIRAGE

PARTTIG CHECK READINGS DEVTIATIONS YAGHITUDS
VADE FOUN AL TUE
(ro.) (in.) DETZATTCNS

(in.)

b 376
3-1/8 87
1/¢ 93
c-1/16 89
1/2 92
2-3,16 93
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13 19/8L 148 17 1/6l
It is ¢f inisrast to record the rolling behaviour of the elsven ingots
numbered ALY to 8380 inclusive. After the 3h7th ingot (S6L5) had buen
withérawn from the 2alt tath, the apparent temperaturs of the sall batz
; 22 o 1I38°7, A% this time, the 3LSth ingot was withdrzum
sath i On tie first wpass that this ingot received,
5o T go pearance of the billet after the first rass
e teel in that the ingot appearsd to te failing
ATL ' e section of the billet was non-uniform slong the
section. The neon-uniform flow of the metal resulied ; form-
tillet having scallorsd edges as shewn in the sketch

Large tears were evident on the sides and the top of the billet. Numercus
surface and corner checks were evident.




ct

tely apparent that this was wholly a function of

=\

L
the inget may hs

e\

determine the cause. The terperatura ol the sall bath was found %
cause and subsequent ingots were allowad to cocl on the run-on roll
2111 until their apparent surface berperature was 1150°F (aporox.)
temperature data sheets, the readings of "temperature on in
those ingots, are the temperatures to which these ingots we
before they entered the mill., It we:z of interest to note th

of the ingots as they lay on the run-on rolls.
S v

cooling rate was trool that the coocling surface was 3low bez
2 & l=]
bl 3 sup to the
g tem
+3
Zra
onn he rimeon rolls.
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ont requested that (any) ten ingo
temperaturs bo “hey entered the mill at 11000F.
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Ten cirar s%s were szeob aside for special evaluzstion. The ten til
8579 221 inclusive were considered to be typical of

wder oroduction conditicns, These blllsets are to be

wiler yoicel of present production practice and set aside Tor
beta =z= pricr Lo machining.

A TDME THE RCLLIIG PROCESS

During *hne rolliing, data were recorded, on every fifth ingot, to sheow the
inter~ the time an ingot emerged from the salt bath until ths
finishing temperature was recorded. The results of this study are czhown

below
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TUE MEASURE, RECORD A}D CONTROL OF TIMPTRATURE

As has
tbmpera

Twe calibration tests of the Radiamatic heads were mada at
. 4
w

been the vractice, the Radiamatic heads used to record the
1 e C the

tures wars calibrated in the laboratory of the Zrown Instrumaent
before the rclling,

the usual way by using
at noon on 4r~day indicated
the bath wzre corrsct
calibration test was
one used to read the finishing

¢}
E‘:.

3 34 4 % S W I LA P R
st indicated thav the egiioment

e
erly and the data are the.zlore nob

sasis of the Tesulhts cobbained in the flrst calibratl
r : by in this report have not been correc
e
en used at zrevicus
s The constant 2 Shad
idized. It 1 lnoa
is reguirad N
zth were made Tor th2 purTose
throughout ths bath, The
POSITICH TEST NG, 1 TEST NC. ¢

1175°F
1175°F
117607
11900%F
11.85°F

el
RSN Y
(]

B
-
&)
oy oy

It may be ncted that the temperature of each ingot as it rests on the
run-cn roils not been recorded. When the crane was used to move the
ingsts frem the s2lt bath to the ”un—on rolls of the ﬁi 1, there was a
considerabls wvariation in the handling time that sach I c

The recording of this temperature in yrevious “0111dr° pte

be necessary because of the fact that these handling times var

e




L e

0.5 ta l«> winnhes, “Tha insta’latiocn of “hsg «xteraion to tha ram-cn rolls

£ othz nill hzs nobh only reduced the handling “imes but 1t has also redue-d
the VA”JHT‘OH& in these times. Now it is felt thuat ih caused in
taling this rw?l*g over~welchs the knowladze ki readin:
consideratior is givea to the faclt that the in z ber
reach the rolls. The readirg of the femperature of hod
it rested cn the run-on rolls of ths mlll, wa ne
loss in temperatvre of an ingot during the period fr

i

bath to thn
the tempe.

rolls of the nill. The average differecce in the na
ure reading of =n ingwt as it emerges from the SalL

the temverature reading on the run-on rolls has tesn calculated from th:
temmer-ture data and found to be ZlCF. Tt is not unreasconabls to absvﬂf
I

L T . 3 o . IS K e . - Pon mm e
that the delay between the htime the ingot is romoved from the salt bag
“

and the tine uhe temperature 1s actuelly recorded, plus the delay aft r
the reading »f the temuerature cn the run-cu rolls

the rolls would result in a cumlative loss of aroroxr“guuly ZovE, 1
would indicate

a total apparent loss in temperaturs betwesn the sali bath
and the rolls of the mill to '~ approximately LCOF,

1.0
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CORCTYSTONR

e time study performed during the rolling has showm that
a consistent hendling tiwe for 21l the ingots. As the rolliilnz: 1
gressed, sheps have been taken to achieve the ultimate zoal of rroducing
billets having identical prior histories.

Ona sigaificant improvemsnt that haas not, as yet, been made is to ta:e whe

larger crop at back end of the billet (1 2. the tovr of the ingot) vs ¢

than at the front (i.e. the bottom of the ingot) of the billet,

is considered important when consideration is given to the fact

Impu w*i,s in the melt, veing of a lesser specific gravity bthan
will fand to rise to the top of the meli. Thus, the "top” crop
ellm¢uAtL snore impure inclusions then would a "botiom™ crov.

ﬂm*ﬁﬂdofmmiLﬂomimmttofuuh billet suitable for Tinish

v

rolling was 93.56%.
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