Baking Test in an Existing 2-Meter Oven

In the current design of LCGT-SAS, 2.1 m wires are to be used for the suspension of GAS filters. We use maraging steel wires and harden them at a high temperature for a couple of days in order to avoid the problem of creep. However, an existing oven has only 2 m width, so we have to tilt wires. As the oven has a hot bottom and a cold spot near the edge of the top cover (see lower side of Fig. 2), there is a risk of baking at a wrong temperature their heads, which are the most sensitive parts of wires.
     So we make the following test. We prepare a thick wall OHFC pipe to encapsulate wires (sketched in Fig. 1). The function of the copper pipe is to have the best possible temperature uniformity. This time no wire is enclosed in it, while three thermocouples are enclosed to monitor the temperature inside the pipe. A flow meter is also prepared to monitor the argon flow in the pipe. We test this tilted pipe to see if in future we can use it for baking 2.1 m wires. If we are not satisfied with this test temperature uniformity, we will design a long pipe oven just for the wires.
As the baking process is expensive, we put at the same time a blade’s box and another short copper pipe (which has short wires in it) in the oven. This time we make only 1.9 m wires as prototypes and we can use a horizontal pipe for them (see upper side of Fig. 2). Three thermocouples are enclosed in the horizontal pipe and one is enclosed in the blade’s box to monitor the temperature. We also position a few small maraging pieces at different places along the pipes and in the box, for hardness tests after the baking.
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Figure 1: Design of the pipe
[image: image2.emf]
Figure 2: Positioning the pipes
The baking process is done at 435oC for 100 hours in argon flow. The temperature feedback to the PID temperature controller is done from the thermocouple at the center of the pipe with the wires. At the beginning we take measurements of gas flow and temperature in all positions every 6 hours. After the oven is in temperature, we check them every 8 hours.

