ATTACHMENT NO. 1 - SPECIFICATIONS
RFP #N00173-02-R-HAO01

HIGH TEMPERATURE VIBRATING SAMPLE MAGNETOMETER

1. DESCRIPTION

This specification is intended for the procurement of a high temperature vibrating sample
magnetometer (HTVSM) capable of high temperature data collection for use at the Naval
Research Laboratory (NRL, Code 6340). The HTVSM is a necessary device for
characterization of magnetic powders, permanent magnets, ferrites, and soft magnetic
materials at elevated temperatures and as a function of temperature (Item #1 & #2). This
system must be capable of providing accurate magnetic data at temperatures up to 1000 K
with minimal sample degradation (i.e. due to oxidation). Optionally, the system should also
provide magnetic properties as a function of the sample orientation with respect to the applied
magnetic field (Items #3 & #4). The possibility of future upgrade to include torque
magnetometry must also be a feature of this system. '

2. SPECIFICATIONS

ITEMS #1 and #2 are required items. ITEMS #3 and #4 are optional items. The quote w111 show
separate costs for each item. 0

2.1 ITEM #1: Vibrating Sample Magnetometer (VSM) i R VLI

The HTVSM must consist of a bipolar electromagnet with cooling system, computer:: =" ¢ ..q. -

controlled data acquisition, and gaussmeter for field measurement. The possibility of future'.
upgrade to include torque magnetometry must also be a feature of this system. Specxﬁbatons

include:
e Maximum Field with furnace 2.2 T (air gap 19 mm)
without furance 2.6 T (air gap 5 mm)
e Full scale ranges: ‘40 memu — 400 emu in decades
e Accuracy: +1% + noise if sample and calibration are equal in shape and size
e Repeatability +0.5% + noise with constant room temperature
¢ Stability +0.1% per hour with constant room temperature
¢ Noise 2.5 pemu RMS (without averaging)

2.2 ITEM #2: Liquid Nitrogen/Argon Gas Sample Chamber

Item #2 is for use in characterization of magnetic powders, permanent magnets, ferrites, and
soft magnetic materials. Minimization of the oxidation due to elevated temperature is
necessary. The possibility of future upgrade to include torque magnetometry must also be a
feature of this system. Other specifications:

¢ Heating from room temperature to 1000 K in 2 minutes
¢ Cooling from room temperature to 100 K in 5 minutes




2.3 ITEM #3 (OPTIONAL): Automatic Sample Rotation for VSM

Provides measurement of all VSM parameters as a function of the rotation angle from —80° to
+440° with a resolution of at least 0.5°. The operation of this hardware must include
complete automation.

e Range: —80°C to +400°C
e Accuracy: +0.5°

2.4 ITEM #4 (OPTIONAL): Vector Sense Coil Measurement System

The system must allow for simultaneous measurement of hysteresis loops both parallel and
perpendicular to the applied field direction. This additional hardware must include an extra
set of vector coils and vector preamp, which must operate with the same sensitivity as the
primary coils mentioned in Item #1.

2 VENDOR DEMONSTRATION

All system capabilities must be demonstrated by the contractor during the initial 1nstallat10n and
will be reviewed prior to final acceptance of the system.’

3 WARRANTY AND SUPPORT ’
The contractor shall offer the Government at least the same warranty terms, including foers of

" extended watranties, offered to the general public in customary commercial practlce The

R 'warranty begms at the conclusxon of 1nsta11atnon and tralmng

4 INSTALLATION AND TRAINING ETALD
The contractor shall provide complete installation and initial operation of the HTVSM including
completely functional software and hardware. The contractor shall provide NRL on-site training
immediately succeeding the complete installation of the HTVSM as described in the
procurement. There must be on-site training for up to two days for up to six (6) individuals. The
training must be extensive and cover all basic operations, calibration, and use of software.

S SITE PREPARATION

The site for the above equipment is Bldg. 3 Room 216 of the Naval Research Laboratory
(Washington, D.C.). This laboratory space will be prepared by NRL staff with power, plumbing,
and safety features adequate for the installation of the HTVSM.
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