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CHAPTER 39

Effects of Heat, Chemicals, and
Radiation on Cutting Fluid Flora

T. F. Hewricus® anp H. W. RossSMOORE

Department of Biology, Wayne State University, Detroit, Michigan 48202

Due to cost and toxicity it is not possible to use optimal levels of inhibitory chemicals
for the prevention of cutting fluid biodeterioration. Control of soluble cutting fluid
breakdown by mixed aerobic and anaerobic populations has been attempted with
low levels of heat (<62 C), radiation (<10 kr), chemicals (between 150-1500 ppm),
and selected combinations thereof. Evaluations were made in 5% o/w emulsions,
Trypticase Soy broth, and pH 7 phosphate buffer. The radiation source was 10 kr/hr
from a **'Cs unit. Activity was determined by 48-hr plate counts in Trypticase Soy
agar. Of four chemicals tested in cutting fluid, two produced significant synergism.

INTRODUCTION

Water miscible industrial cutting fluids without controlling measures support large
bacterial populations. These bacteria can break down a cutting fluid and cause the
loss of its lubricating and rust inhibiting properties. Shortened tool life, machine shut-
downs, and the disposal of large amounts of spoiled fluid may result in producing
greater cost to the manufacturer than the cost of good preventive measures.

One preventive measure, the use of chemical germicides, depends upon cost, effective-
ness over a period of time, toxicity to machine operators, compatibility with the fluid,
and corrosiveness. Very few germicides are acceptable from all of these standpoints. If
these chemicals are bacterial radiosensitizers, then low doses of radiation could be
used with low concentrations of radiosensitizers (Kivel et al.,, 1966). We used these
approaches in cutting fluid systems with pure cultures of Pseudomonas oleovorans
(ATCC. #8062) and anaerobic isolates from spoiled cutting fluid to test for radio-
sensitization. A chlorinated phenol and hexahydro-1,3,5-tris-2 hydroxy-ethyl-(s) triazine
(150 ppm) in both a cutting fluid emulsion and solution showed significant synergism
at a dose of 5 kr (Rossmoore and Heinrichs, 1970). Heat is another common microbial
control agent. Stehlik and Kaindl (1966) used heat and radiation to synergistically
reduce Saccharomyces cerevisiae var. ellipsoideus populations.

PROCEDURE

In order to use chemicals in combination with radiation, germicide levels were
selected which would not produce total kill at low concentrations. The levels ranged
from 150-1500 ppm. The radiation source was a 137Cs gamma radiation unit (Model
GR-6A—U.S. Nuclear Corp.) with an activity of 10 kr/hr. Aerobic survivors were
determined by 48-hr plate counts in Trypticase Soy agar (TSA, Baltimore Biological
Lab). Anaerobic counts were made in American Petroleum Institute agar (API, Difco)
in screw cap tubes incubated for two weeks at room temperature.
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