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To: Distribution

From: Jim Strait

Subject: DC0304 coil stressand end force changewith cooldown

The attachedtable comparesthe DC0304 collar pack and bullet gauge
readingsbefore and after cooldown. The attachedfigures show the temperature
profiles at the lead and return ends of the magnet. The room temperaturedata
axe taken from the first few readings in CRYOLOG_DC0304_02.BINjust before
cooldown began. The 4.3 K data axe from CRYOLOG_DC030403.BIN and are
an averageof the data betweenabout 110 and 115 hours on the plots. During
magnet assembly, after collaring, 4 of the 16 collar pack gaugeswere lost. The
table shows also the coil stressesmeasuredimmediately after keying[1j. The post-
keying stresseswere quite high, especially on the inner coil and considerable
stress-relaxationhas occurred. The prestresslosseswith cooldown, 3.6 kpsi in the
inner coil and 1.8 kpsi in the outer coil, are comparatively modest as with
respectto other recent long and short 40 mm magnets. The return end force
was quite large before cooldown as a result[2] of considerablewelding done to the
return bonnet to repair vacuum leaks during installation on the test stand. In
addition there was a 5000 lbs.increasefrom cooldown, which is larger than in
typical BNL magnets. As a result the end force at 4 K is almost 12000 lbs.
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Table I
DC0304 Strain Gauge Readings

KTH74 KTH7S XTH77 K1H78
Return Ed Gauge

Inner Inner Inner Inner
Quad 1 quad 2 Quad 3 quad 4

16.1 13.6 11.3 15.9

13.4 11.1 1.8 11.9

9.0 7.9 4.3 7.8

-4.4 -3.3 -3.5 -4.1

Date TK

KTH6O
----

Inner
Quad 1

KTH61
Lead End

Inner
quad 2

KTH66
Gauge
Outer

Quad 1

KTH68 KTH72
Pack

Outer Outer
Quad 2 Quad 4

12/22/90 300 13.9 11.4 11.4 10.5 7.1

3/13/91 300 11.4 9.6 10.5 10.0 6.0

3/17/91 4.4 8.9 5.8 9.0 8.7 3.7

Cold - Warm -2.5 -3.8 -1.5 -1.2 -2.3

Date 1K

KTH88

Bull.1

KTH90

Bull.2

KTH94

Bull.3

KTH96

Bull.4
Sum of
Bullets

12/22/90 300 --- ---

3/13/91 300 2.4 1.6 1.3 1.5 6.7

3/17/91 4.4 1.1 1.5 3.4 5.9 11.9

Cold - Warm -1.3 -0.1 2.1 4.4 5.2

KTH8O KTH82 K1H86
Pack
Outer Outer Outer

quad 1 quad 2 Quad 4

6.5 10.2 4.5

5.7 10.1 4.1

3.7 8.4 2.0

-2.0 -1.7 -2.2

Avg
Inner

13.7

10.9

7.3

-3.6

Avg
Outer

8.4

7.7

5.9

-1.8



18-MAR-91 12:24:46

Feed and Return Platinum Thermometers

Time hrs since 00:00 13-MAR-1991

Feed and Return Carbon Glass Thermometers

Data File:
crvoloqdcO3O4O3bin
First Data Read:
13-MAR-1991 18:31:51
Plot limits:
13-MAR-1QQI 15:00:00
18-MAR-1Q91 15:00:00
Reduced plotting every S points
unless tOY > 0.050

Data File:
cryologdcOJO4O3.bin
First Data Read:
13-MAR-IQOl 18:31:51
Plot limits:
13-MAR-1991 15:00:00
18-MAR-1991 15:00:00
Reduced plotting - every
unless dY/Y > 0.050
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Feed and Return Carbon Glass Thermometers
Data File:
cryolog..dc0304.oabin
First Data Read:
13-MAR-1Q91 18:31:51
Plot limits:
13-MAR-1901 15:00:00
18-MAR-1QQ1 15:00:00
Reduced plotting - every 3 points
unless dY/V > 0.050

Time hrs since 00:00 13-MAR-1Q91
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