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Inspections and Tests of Engine-Coolant Radiators with Integrated 
ATF-Temperature-Stabilizing Cylinders from 2005-10 Nissan Light 
Trucks 
 
Four Nissan radiators were procured, inspected and tested by the Defects Analysis Group at the 
Vehicle Research and Test Center (VRTC), East Liberty, Ohio, in response to a request to 
support the Office of Defects Investigation (ODI) on Defect Petition DP12-004.  This defect 
petition was requested by the North Carolina Consumers Council, Inc. (NCCCI).  The ODI 
opening resume1 listed 512 Vehicle Owner’s Questionnaire (VOQs) complaints between late 
2005 and early 2012.  The ODI and NCCCI complaints allege repeated unexpected slow 
acceleration, various transmission malfunctions, and other safety concerns due to the engine 
coolant mixing with the automatic transmission fluid (ATF). 
 
BACKGROUND 
 
Two of the four radiators were procured from a salvage yard and were designated as SY1 and 
SY2.  These salvage yard radiators were used to develop the procedures for inspecting and 
testing the coolant side of the complete radiator, opening the radiator to expose the internal ATF 
temperature stabilizing cylinder, and for inspecting and testing the ATF temperature-stabilizing 
concentric-walled cylinder after removal from the radiator. 
 
The other two radiators were procured from vehicle owners who had filed VOQs with the ODI.  
The first vehicle was a 2005 Nissan Frontier pickup truck (designated as NF1) and associated 
with VOQ 10422384.  The Vehicle Identification Number (VIN) was 1N6AD07W95C******.  
The www.safercar.gov complaint on NF1 is shown in the Appendix as Figure 1, was one of 13 
owners from Ohio who filed VOQs.  Ten of the Ohio complainants were contacted by email, 
two were contacted by phone, and one was not reachable.  Twelve of these owners responded to 
the list of VRTC questions.  The second vehicle was a 2005 Nissan Pathfinder SUV (designated 
as NP1) and associated with VOQ 10415028.  The VIN was 5N1AR18WX5C******.  The 
www.saftercar.gov  complaint on NP1 is shown in Figure 2, was from West Virginia, and was 
located from an expanded search of the VOQs from the states surrounding Ohio.  This new area 
contained 52 owners reporting the problem to ODI, of which 45 were contacted by email and 16 
responded.  These two owners were the only owners who responded to the VRTC emails and 
telephone calls, had reportedly experienced the problem, currently owned the vehicle, and still 
had the original radiator installed in the vehicle. 
 
COLLECTION OF COMPLAINT-VEHICLE RADIATORS 
 
The list of VRTC questions and the email reply of the Ohio owner of NF1 are shown in 
Figures 3 and 4.  Notes from a follow up conversation on July 10th are shown in Figure 5.  On 
July 25th, the owner was met at his local Nissan dealership, and the vehicle was inspected in the 
parking lot of the dealership.  The vehicle and the inspection sheet are shown in Figures 6 and 7, 
respectively, and the vehicle appeared to be in good condition with 94,278 miles on the 
odometer.  The coolant was low in the radiator, and the ATF could not be checked because the 

                                                 
1 http://www-odi.nhtsa.dot.gov/acms/cs/jaxrs/download/doc/UCM422685/INOA-DP12004-9949.PDF 

http://www.safercar.gov/
http://www.saftercar.gov/
http://www-odi.nhtsa.dot.gov/acms/cs/jaxrs/download/doc/UCM422685/INOA-DP12004-9949.PDF
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dipstick cap was unexpectedly secured in place with a hex-headed screw.  The owner again 
discussed his situation, as listed in the notes in Figure 8, and he said the transmission would 
operate normally after a restart of the vehicle, even when driving on the freeway, unless he idled 
as at a stop sign or red traffic light, or after being in motion if he shifted the transmission to 
Reverse then to Drive.  Then the transmission would not shift normally, a malfunction-indicator 
lamp (MIL) would illuminate on the instrument cluster, the transmission would delay shifting, 
and the transmission seemed to slip so that the engine speed was higher than normal but the 
vehicle speed was lower than normal.  The owner had the ATF changed 11 months and 2,847 
miles ago.  All repair orders collected are shown in Figures 9 through 11.  The owner reported 
that the vehicle was no longer his daily commuting vehicle and was saved for trips where he 
needed the utility of the pickup truck.  The drivability of the vehicle was observed and 
videotaped2 in operation by the owner and a transcript of that discussion is shown in Figure 12.  
He discussed the potential risks of someone operating a vehicle in this condition but had not 
experienced an actual risk-to-safety incident.  He was concerned about the repair cost that was 
estimated to be $4,500 to $7,500. 
 
The vehicle was then brought into the Nissan dealership.  The radiator fluids were collected by 
the service technician, at the locations shown in Figure 13, early and late in the release of the 
contained fluids to capture possible sediment as well as any floating contamination.  The fluids 
were later photographed with normal lighting, as shown in Figure 14, and with lighting from 
below, as shown in Figure 15.  The technician advised that he had seen this problem with mixed 
fluids in the past, and that the fluids from this vehicle appeared to be normal.  The removal of 
the radiator was observed, and it appeared to be in good condition, as shown in Figure 16.  The 
radiator was retrieved and brought to VRTC.  Since this radiator did not appear to have the 
cross contamination between the two fluids, the search for a failed radiator continued. 
 
The VOQ complainants contact list was widened to states surrounding Ohio.  The initial email 
reply of the West Virginia owner of NP1 is shown in Figures 17 and 18.  On August 28th, the 
owner was met at his local Nissan dealership, and the vehicle appeared to be in good condition 
with 126,495 miles on the odometer.  The 2005 Nissan Pathfinder SUV had been reported to be 
not drivable and was to be towed to the dealership for the radiator replacement.  At the 
dealership, the owner discussed his situation, as listed in the notes in Figure 19.  The owner 
reported that he had not been driving the vehicle for approximately one year, but he had driven 
it to the dealership that day and did not want any additional wear and tear on the transmission.  
He also said that he had replaced the engine coolant and the ATF approximately 12 months and 
40 miles ago.  He described the transmission slipping, jerking, the tires making chirping noises, 
and lack of acceleration when needed, such as pulling out onto a highway.  He discussed the 
potential of being hit by another vehicle due to the lack of acceleration when pulling out into 
traffic, but he had not experienced an actual risk-to-safety incident.  He was concerned about the 
repair cost that was estimated at $6,000. 
 
The vehicle was brought into the repair bay by the service technician, and then the vehicle was 
photographed, as shown in Figure 20.  The vehicle was also inspected while it was on the hoist.  
The inspection sheet is shown in Figure 21 and the repair order is shown in Figure 22.  The 
coolant was at a normal level in the radiator.  During the fluid collection, shown in Figure 23, 

                                                 
2 H:\DanPearse\DP12-004-Nissan-ATF_in_Coolant\Nissan Frontier Field Test 25 July 2012- Reduced.wmv 
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the technician noted that the engine coolant and ATF did not look normal.  The fluid sampling 
included fluid that was released early and late in the draining procedure.  The fluids were shown 
previously in Figures 14 and 15.  This technician also advised that he had seen this problem 
with mixed fluids in the past.  The service manager reported that they find mixed fluids in a 
vehicle being serviced once or twice per month.  The removal of the radiator was observed, and 
it externally appeared to be in good condition, as shown in Figure 24. 
 
INSPECTIONS AND TESTS OF THE SALVAGE-YARD RADIATORS AT VRTC 
 
The coolant side of each radiator was sealed with a stock Nissan non-venting radiator cap, a 
hose at the lower outlet (capped by clamping it onto a VRTC-made aluminum disk), and a hose 
at the upper inlet.  This hose was fitted with an adapter to inject compressed shop air and 
measure the internal pressure to the engine coolant side of the radiator.  Adjacent to the pressure 
transducer was a shutoff valve to hold the applied pressure, allowing pressure losses over time 
to be monitored.  The entire radiator was then submerged in a 110-gallon tank and observed for 
bubbles that would indicate the source of a leak.  During this test, the ports to the ATF cylinder 
were open to the water in the tub and, after the cylinder filled with tank water, were monitored 
for bubbles indicating a crossover leak.  This test loaded the ATF cylinder with external 
pressure (compressive forces on the concentric walled tube), as the engine coolant was expected 
to have more pressure than the ATF.  The test set up is shown in Figures 25 to 27. 
 
The SY1 salvage radiator tested was found to have an external leak on the coolant side at a gash 
in the liquid-to-air cooling fins.  While this imperfection had been noted before the test, it did 
not look like the damage included the fluid tubes between the upper and lower plastic-end caps 
of the radiator.  The submersion test revealed the damage was more substantial.  This damage 
may have occurred during the shipping of the radiator from the salvage yard. 
 
The SY2 radiator was tested next.  This radiator held the injected pressure at 20 psi without 
bubbles, indicating no external or internal crossover leak in this unit.  Then the shutoff valve 
was actuated, and the trapped applied pressure held steady over a weekend. 
 
Next, the lower plastic-end cap was removed from the radiator cores by bending the 134 metal 
tabs outward releasing the crimp seal.  The ATF double-walled cylinder was then exposed (but 
still in the plastic-end cap) and examined visually, as shown in Figure 28.  The SY1 ATF 
cylinder was removed from the plastic-end cap by cutting the cap around each ATF cylinder 
port, as shown in Figure 29.  This removal method did not disturb the retaining nuts that held 
the ATF cylinder in position in the radiator lower cap.  There was a concern that removal of the 
retaining nuts could change the as-received condition (crack or other damage) of the area 
around the ATF ports.  The SY2 ATF cylinder was tested while still in the lower plastic-end 
cap. 
 
The test-equipment hose fittings were modified to pressurize the ATF cylinders outside of the 
radiators and submerged in the tank.  Both salvage-yard ATF cylinders held the initial pressure 
and the trapped pressure for at least four hours.  No bubbles were observed.  These ATF 
cylinders did not appear to have any leaks, as shown in Figure 30.  This test loaded the ATF 
cylinder with expansive forces on the concentric walled tube, simulating a higher ATF pressure 
than engine coolant pressure. 
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The salvage-yard radiators were examined for corrosion.  One theory, proposed by the service 
writer/technician at a field visit, was that the radiators were being damaged due to lack of 
maintenance.  The anti-corrosives in the coolant are depleted over time, and if the coolant is not 
changed, corrosion of the radiator components could result.  Inside both salvage-yard units, 
there were light flaky deposits on the interior of the lower end cap and similarly colored 
powdered deposits on the ATF cylinder, as shown in Figures 31 to 33.  There was also 
corrosion on both salvage-yard radiators along the crimp tabs and O-ring seal between the 
coolant core and the lower plastic-end cap, as shown in Figures 34 and 35.  No leaks were 
observed at these locations in the submersion tank. 
 
INSPECTIONS AND TESTS OF COMPLAINT-VEHICLE RADIATORS AT VRTC 
 
The complaint radiators were inspected and disassembled one-step-at-a-time, and they were 
pressure tested between each component removal to insure that the disassembly of the radiator 
did not affect the ATF cylinder. 
 
The complaint radiator retrieved from NF1 was sealed, pressurized, and submerged in the water 
tank.  The radiator held the initial 20-psi pressure and the trapped pressure for four hours.  No 
bubbles were observed externally nor from the ATF cylinder ports.  This result was expected 
since the fluids collected from this vehicle did not appear to have been compromised. 
 
The radiator retrieved from NP1 was sealed, pressurized, and submerged in the water tank.  The 
radiator bubbled slowly but steadily from the open ATF ports.  Two bubbles, one large and one 
small, were emitted approximately every 10 seconds from one ATF port, as shown in Figure 36.  
These bubbles indicated a crossover leak between the two fluid systems.  The 20-psi pressure 
was trapped in the radiator by closing the valve, and the pressure dropped slowly to 12 psi over 
four hours.  At the end of the four-hour period, it was also noticed that the radiator core had 
started to leak air externally along the lower plastic-end cap in the middle with a steady stream 
of very small bubbles. 
 
Next, the lower plastic-end caps were removed from both complaint radiator cores.  The internal 
ATF cylinders were examined and are shown in Figures 37 to 40.  The complaint radiator 
retrieved from NF1 had light deposits inside the plastic-end cap and on the cylinder similar to 
the salvage yard units.  There was light corrosion at one corner of the radiator core, as shown in 
Figure 41.  The radiator retrieved from NP1 did not have those deposits, but it did have 
significant corrosion along the middle section of the radiator core where the slow leak 
developed late in the four-hour pressure hold test, as shown in Figures 42 to 44. 
 
The ATF cylinders of the radiators from the complaint vehicles were then pressure tested while 
still in the lower plastic-end cap and submerged in the tank.  The ATF cylinder from NF1 held 
the 20-psi pressure, as shown in Figure 45.  Then the valve was turned to seal the pressure in the 
cylinder, and it held steady for four hours.  No further pressure tests were conducted on this 
unit. 
 
The ATF cylinder from NP1 was pressure tested while still installed in the lower plastic-end 
cap, and it leaked from both ends near the ATF ports, as shown in Figure 46, with only 1-psi of 
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pressure.  Upon a closer look, it was noted that both ends were leaking from an area just inboard 
of the ports near the point where the mounting disk of the port met the cylinder, as shown in 
Figure 47.  The lower end plastic-cap was then cut away by hand with a hacksaw to avoid 
loading the port area by unscrewing the mounting nuts, as had previously been discussed with 
the salvage yard unit.  The ATF cylinder was again submerged, and there was more visibility in 
the area of the leak.  The right and left sides had identical leak points immediately inboard of 
the port mounting disks, as shown in Figures 48 and 49.  The remaining plastic section of the 
lower-end cap was then clamped in a vise (to avoid loading the port mounting disks at the 
attachment points to the ATF cylinder) and the original mounting nuts removed.  Both sides had 
significant corrosion debris under the exterior mounting nuts, as shown in Figure 50.  The ATF 
cylinder was again submerged to inspect the leak points.  The trail of bubbles was clearly from 
the inner contact point of the inlet and outlet port disks and the cylinder, as shown in Figures 51 
and 52.  The ATF cylinder was pressurized to 20 psi, and the shutoff valve was actuated.  The 
ATF cylinder leaked to 0-psi pressure in 11 seconds.  This expansive-force-pressure test leaked 
at a much higher rate than the previous compressive-force-pressure test conducted with the 
entire radiator. 
 
MICROSCOPIC INSPECTION OF THE ATF CYLINDERS AT THE ATF PORTS 
 
The NP1 ATF cylinder was dried, and the left port area was observed under the stereo 
microscope.  The tube was lightly pressurized, and small milky bubbles appeared at the 
intersection of the left port disk and the cylinder, as shown at a magnification of 5X in 
Figure 53.  Then a slight vacuum was applied to the cylinder to remove the liquid from the area 
of interest, as shown at 15X in Figure 54, revealing a fracture in the thin-walled cylinder.  A 
closer view of this area, at 25X, showed additional radial cracks in the cylinder surface 
emanating away from the central tear, as shown in Figure 55.  This fracture appeared to be the 
result of normal hoop stress on the cylinder in an area that was restrained by the port disk that 
resulted in a stress concentration and a fatigue fracture.  Next, the right port area was examined, 
as shown in Figure 56 at a magnification of 3X, and the cylinder wall appeared to be intact.  
The fracture became apparent under a magnification of 10X, as shown in Figure 57.  A close-up 
of the area is shown at a magnification of 50X in Figure 58, and the thin cylinder wall was again 
separated along the line of the filler alloy of the weld. 
 
Outboard of each ATF mounting-port disk is a similar interface between the disk and the 
cylinder.  No leaks were observed in these areas.  The cylinder is not pressurized in this area 
due to the location of the end cap for the double-walled cylinder, as shown in Figure 59.  The 
overall cylinder was again inspected for signs of other abuse.  The salvage-yard radiators had 
bent ATF inlet/outlet ports from removal or shipping damage.  This deformation could stress 
the disk/cylinder area.  The ATF inlet/outlet tubes on the complaint cylinders showed no signs 
of abuse.  The installation nuts holding the ATF cylinder to the lower plastic-end cap did not 
appear to have been over torqued, and the fractures did not seem to have a torsional feature. 
 
The NF1 ATF cylinder was inspected with the stereomicroscope in the area of the failure of the 
NP1 ATF cylinder.  It was observed to have a wider attachment weld-filler alloy area and cracks 
along the same surface on both ends, as shown in Figures 60 to 63.  The two salvage-yard ATF 
cylinders were inspected at each end, and it was found that three of the four ends also had 
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cracks in the same area of concern, as shown in Figures 64 to 71.  However, these units did not 
leak at these points in the submersion tests. 
 
The ATF cylinder SY1 was cut open to observe the inner construction of the temperature 
stabilization cylinder and to see the underside of the port disk in the area of the cracks.  The 
interior was found to be filled with fins, as shown in Figures 72 and 73.  It was not possible to 
remove the interior fins without disturbing the cylinder wall area to study the area under the port 
disk. 
 
In summary, four radiators were inspected and tested.  Two were from salvage yards and were 
used to develop the procedures for testing and inspecting the other two radiators, which were 
from complaint vehicles.  The owners of the two complaint radiators were interviewed and their 
concerns were financial based and that this failure could put someone in danger, but they had no 
specific safety-risk event to report.  The radiator from one complaint vehicle was found to be in 
good condition, and the owner's transmission problems were not related to the radiator or fluid 
cross contamination of engine coolant and ATF.  The second radiator from a complaint vehicle 
was found to have crossover contamination.  When the radiator was pressurized and submerged, 
bubbles were emitted from the ATF ports.  After removing the ATF temperature stabilization 
tube and pressurizing the tube, bubbles were emitted from near the discs at the mounting points 
of the ATF ports.  When examined under a microscope, cracks and fractures were observed at 
the lead points.  The other three nonleaking ATF cylinders were inspected under the microscope 
and found that five of the six ATF port areas were cracked similarly to the leaking unit. 
 
Dan Pearse 
Federal Vehicle Safety Engineer 
United States Department of Transportation 
National Highway Traffic Safety Administration 
Vehicle Research & Test Center - Defects Analysis Group 
Dan.Pearse@nhtsa.dot.gov    937-666-4511  

 
Report Vehicle Safety Defects!  www.safercar.gov    www.safertruck.gov   

http://www.nhtsa.gov/VRTC
mailto:Dan.Pearse@nhtsa.dot.gov
http://www.safercar.gov/
http://www.safercar.gov/
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APPENDIX 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
List of Abbreviations 
50X microscope magnification - ratio of apparent size being 50 times the true size 
ATF automatic transmission fluid 
DP defect petition 
NCCCI North Carolina Consumers Council, Inc. 
MIL malfunction indicator lamp 
NF1 Nissan Frontier pickup truck #1 
NHTSA National Highway Traffic Safety Administration 
NP1 Nissan Pathfinder SUV #1 
ODI Office of Defects Investigation 
SUV sport utility vehicle 
SY1 salvage-yard radiator #1 
SY2 salvage-yard radiator #2 
USDOT United States Department of Transportation 
VIN vehicle identification number 
VOQ vehicle owner’s questionnaire from ODI 
VRTC Vehicle Research and Test Center 
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List of Items in the Appendix in Order of Appearance 
Figure 1 – VOQ 10422384 from www.safercar.gov with the Owner’s Description of his 

Complaint on Vehicle NF1 
Figure 2 – VOQ 10415028 from www.safercar.gov with the Owner’s Description of his 

Complaint on Vehicle NP1 
Figure 3 – Email Survey from Owner of NF1 – Page 1 
Figure 4 – Email Survey from Owner of Vehicle NF1 – Page 2 
Figure 5 – Phone Notes from Conversation with Owner of Vehicle NF1 
Figure 6 – Vehicle NF1 During Inspection at the Dealership Prior to Service 
Figure 7 – Inspection Sheet from Vehicle NF1 
Figure 8 – Interview Notes at the Dealership with the Owner of Vehicle NF1 
Figure 9 – Previous Repair Order from the Owner of NF1 Page 1 
Figure 10 – Previous Repair Order from the Owner of NF1 Page 2 
Figure 11 – Repair Order from the Replacement of the Radiator on NF1 
Figure 12 – Transcript of Discussion from the Video While Riding with the Owner in NF1 
Figure 13 – Drain Points for Fluid Collections from NF1 
Figure 14 – Engine Coolant and ATF Samples from NF1 and NP1 
Figure 15 – Engine Coolant and ATF Samples from NF1 and NP1 with Lighting from 

Below to Show the Differences in Colors 
Figure 16 – The Radiator after Removal from NF1 
Figure 17 – Email Survey from Owner of NP1 – Page 1 
Figure 18 – Email Survey from Owner of NP1 – Page 2 
Figure 19 – Interview Notes at the Dealership with the Owner of Vehicle NP1 
Figure 20 – Vehicle NP1 During Inspection at the Dealership Prior to Service 
Figure 21 – Inspection Sheet from Vehicle NP1 
Figure 22 – Repair Order from the Replacement of the Radiator on NP1 
Figure 23 – Fluid Collections from NP1 
Figure 24 – The Radiator after Removal from NP1 
Figure 25 – Submersion Tank for Leak Testing a Pressurized Radiator or Subcomponent 
Figure 26 – Pressurization Test Equipment for Leak Testing Radiators and 

Subcomponents 
Figure 27 – Test Radiator Submerged in Tank to Test for Crossover Leaks Between the 

Engine Coolant and the Internal ATF Cylinder 
Figure 28 - Two Salvage-Yard Units after the Lower End Cap was Removed 
Figure 29 – The ATF Cylinder SY1 was Removed from the Lower Radiator End Cap 

without Turning the Mounting Nuts to not Disturb the As Received Condition 
Figure 30 – The Salvage Yard ATF Cylinders were Pressurized and Submerged During a 

Leak Test – No Bubbles 
Figure 31 – Radiator SY1 Lower End Cap with Powdery Deposits 
Figure 32 – Radiator ATF Cylinder SY1 with Powdery Deposits 
Figure 33 – Radiator SY2 Lower End Cap with White Flaky Deposits 
Figure 34 – Radiator SY1 with Corrosion on the Radiator Core at the Lower End Cap 

Attachment O-Ring 
Figure 35 – Radiator SY2 with Corrosion on the Radiator Core at the Lower End Cap 

Attachment O-Ring 
Figure 36 – Complete Radiator NP1 Submerged with Crossover Leak from the ATF 

Cylinder Port 
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Figure 37 – Lower End Cap Removed from Radiator NF1 with Left Side White Powdery 
Deposits 

Figure 38 - Lower End Cap Removed from Radiator NF1 with Right Side White Flaky 
Deposits 

Figure 39 - Lower End Cap Removed from Radiator NP1 with Left Side Showing No 
Deposits   

Figure 40 - Lower End Cap Removed from Radiator NP1 with Right Side Showing Light 
Deposits   

Figure 41 - Radiator NF1 with Corrosion on the Radiator Core at the Lower End Cap 
Attachment O-Ring 

Figure 42 - Radiator NP1 with Corrosion on the Radiator Core Along the Middle at the 
Lower End Cap Attachment O-Ring 

Figure 43 – Close-up of Radiator NP1 with Corrosion on the Radiator Core Along the 
Middle at the Lower End Cap Attachment O-Ring 

Figure 44 – Close-up of the Lower End Cap of Radiator NP1 with Corrosion Deposits at 
the Interface to the Radiator Core 

Figure 45 – The Submerged ATF Cylinder NF1 After Removal from the Radiator During 
the Cylinder Leak Test – No Bubbles 

Figure 46 – The Submerged ATF Cylinder NP1 Inside the Lower End Cap was Found to 
Leak Near Both ATF Ports 

Figure 47 – Close-up of the Submerged ATF Cylinder NP1 Inside the Lower End Cap 
Showing the Leak Near the Right ATF Port 

Figure 48 – The Submerged ATF Cylinder NP1 After Cutting Away the Lower End Cap 
without Removing the Nuts Showing the Leak at Left ATF Port 

Figure 49 – The Submerged ATF Cylinder NP1 After Cutting Away the Lower End Cap 
without Removing the Nuts Showing the Leak at Right ATF Port 

Figure 50 – The ATF Cylinder NP1 After Removing the Retaining Nuts Showing the 
Corrosion That was Present at Both ATF Ports 

Figure 51 – The Submerged ATF Cylinder NP1 After Complete Removal from the Lower 
End Cap Showing the Leak at Left ATF Port 

Figure 52 – The Submerged ATF Cylinder NP1 After Complete Removal from the Lower 
End Cap Showing the Leak at Right ATF Port 

Figure 53 – The ATF Cylinder NP1 Under the Stereo Microscope at Magnification 5X 
with Slight Pressurization Showing the Leak Point Near the Left AFT Port 

Figure 54 – The ATF Cylinder NP1 at 15X Showing a Fracture in the Thin-Walled Tube 
at the Disk of Left ATF Port 

Figure 55 – The ATF Cylinder NP1 at 25X Showing a Fracture in the Thin-Walled Tube 
at the Disk of Left ATF Port 

Figure 56 – The ATF Cylinder NP1 at 3X Showing Area of Leak at the Disk of Right 
ATF Port 

Figure 57 – The ATF Cylinder NP1 at 10X Showing a Fracture in the Thin-Walled Tube 
at the Disk of Right ATF Port 

Figure 58 – A Close-up Showing the Fracture in the ATF Cylinder NP1 at 50X at the 
Disk of Right ATF Port 

Figure 59 – Showing the Outboard Side of the ATF Port on the ATF Cylinder Where No 
Leaks were Observed 

Figure 60 – The ATF Cylinder NF1 at 10X Showing a Wider Weld and a Crack at the 
Disk of Left ATF Port but No Leak was Observed 
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Figure 61 – The ATF Cylinder NF1 at 30X Showing a Crack at the Disk of Left ATF Port 
but No Leak was Observed 

Figure 62 – The ATF Cylinder NF1 at 15X Showing a Crack at the Disk of Right ATF 
Port but No Leak was Observed 

Figure 63 – The ATF Cylinder NF1 at 30X Showing a Crack at the Disk of Right ATF 
Port but No Leak was Observed 

Figure 64 – The ATF Cylinder SY#1, Which Did Not Leak, at 10X Showing No Crack at 
the Disk of Left ATF Port 

Figure 65 – The ATF Cylinder SY#1, Which Did Not Leak, at 30X Showing No Crack at 
the Disk of Left ATF Port – After Cleaning with Reagent and a Nylon Brush 

Figure 66 – The ATF Cylinder SY#1, Which Did Not Leak, at 10X after Cleaning at the 
Disk of Right AFT Port 

Figure 67 – ATF Cylinder SY#1 at 30X After Cleaning Showing a Fracture at the 
Cylinder Under the Disk of Right ATF Port but No Leak was Observed 

Figure 68 – The ATF Cylinder SY#2 at 10X at the Disk of Left ATF Port, but No Leak 
was Observed 

Figure 69 – The ATF Cylinder SY#2 at 35X Showing a Crack in the Weld at the Disk of 
Left ATF Port, but No Leak was Observed 

Figure 70 – The ATF Cylinder SY#2 at 10X at the Disk of the Right ATF Port, but No 
Leak was Observed  

Figure 71 – The ATF Cylinder SY#2 at 30X Showing a Crack in the Weld at the Disk of 
Right ATF Port, but No Leak was Observed 

Figure 72 – The ATF Cylinder SY#1 was Cross-sectioned to View the Interior 
Figure 73 – The ATF Cylinder SY#1 was Then Cut Longitudinally to Further Expose the 

Interior Design 
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Figure 1 – VOQ 10422384 from www.safercar.gov with the  

Owner’s Description of his Complaint on Vehicle NF1 

http://www.safercar.gov/
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Figure 2 – VOQ 10415028 from www.safercar.gov with the 

Owner’s Description of his Complaint on Vehicle NP1 

http://www.safercar.gov/
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Figure 3 – Email Survey from Owner of NF1 – Page 1 
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Figure 4 – Email Survey from Owner of Vehicle NF1 – Page 2 
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Figure 5 – Phone Notes from Conversation with Owner of Vehicle NF1 
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Figure 6 – Vehicle NF1 During Inspection at the Dealership Prior to Service 
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Figure 7 – Inspection Sheet from Vehicle NF1 
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Figure 8 – Interview Notes at the Dealership with the Owner of Vehicle NF1 
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Figure 9 – Previous Repair Order from the Owner of NF1 Page 1 
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Figure 10 – Previous Repair Order from the Owner of NF1 Page 2 
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Figure 11 – Repair Order from the Replacement of the Radiator on NF1 
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Figure 12 – Transcript of Discussion from the Video  

While Riding with the Owner in NF1 
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Figure 13 – Drain Points for Fluid Collections from NF1 
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Figure 14 – Engine Coolant and ATF Samples from NF1 and NP1 

 
[The fluids from NF1 were Deemed Normal, While Fluids from NP1 were Considered Abnormal] 
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Figure 15 – Engine Coolant and ATF Samples from NF1 and NP1 with Lighting from 

Below to Show the Differences in Colors 
 

[The fluids from NF1 were Deemed Normal, While Fluids from NP1 were Considered Abnormal] 
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Figure 16 – The Radiator after Removal from NF1 
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Figure 17 – Email Survey from Owner of NP1 – Page 1 
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Figure 18 – Email Survey from Owner of NP1 – Page 2 
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Figure 19 – Interview Notes at the Dealership with the Owner of Vehicle NP1 
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Figure 20 – Vehicle NP1 During Inspection at the Dealership Prior to Service 
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Figure 21 – Inspection of Vehicle NP1 (VOQ 10422384) 
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Figure 22 – Repair Order from the Replacement of the Radiator on NP1 
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Figure 23 – Fluid Collections from NP1 

 
Figure 24 – The Radiator after Removal from NP1 
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Figure 25 – Submersion Tank for Leak Testing a Pressurized 

 Radiator or Subcomponent 

 
Figure 26 – Pressurization Test Equipment for Leak  

Testing Radiators and Subcomponents 
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Figure 27 – Test Radiator Submerged in Tank to Test for Crossover Leaks Between 

the Engine Coolant and the Internal ATF Cylinder 
 

 
Figure 28 - Two Salvage-Yard Units after the Lower End Cap was Removed 

 
[The SY1 ATF cylinder was removed from the lower plastic-end cap without turning the retaining nuts.] 
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Figure 29 – The ATF Cylinder SY1 was Removed from the Lower Radiator End Cap 

without Turning the Mounting Nuts to not Disturb the As Received Condition 
 
 

 
Figure 30 – The Salvage Yard ATF Cylinders were Pressurized  

and Submerged During a Leak Test – No Bubbles 
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Figure 31 – Radiator SY1 Lower End Cap 

 with Powdery Deposits 

 
Figure 32 – Radiator ATF Cylinder SY1 with Powdery Deposits 
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Figure 33 – Radiator SY2 Lower End Cap with White Flaky Deposits 

 
Figure 34 – Radiator SY1 with Corrosion on the Radiator Core  

at the Lower End Cap Attachment O-Ring 



 

39 
 

  

 
Figure 35 – Radiator SY2 with Corrosion on the  

Radiator Core at the Lower End Cap Attachment O-Ring 

 
Figure 36 – Complete Radiator NP1 Submerged with Crossover Leak 

 from the ATF Cylinder Port 
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Figure 37 – Lower End Cap Removed from Radiator NF1  

with Left Side White Powdery Deposits 

 
Figure 38 - Lower End Cap Removed from Radiator NF1  

with Right Side White Flaky Deposits 
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Figure 40 - Lower End Cap Removed from Radiator NP1  

with Right Side Showing Light Deposits   

 
Figure 39 - Lower End Cap Removed from Radiator NP1  

with Left Side Showing No Deposits   
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Figure 42 - Radiator NP1 with Corrosion on the Radiator Core  
Along the Middle at the Lower End Cap Attachment O-Ring 

 
Figure 41 - Radiator NF1 with Corrosion on the  

Radiator Core at the Lower End Cap Attachment O-Ring 
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Figure 43 – Close-up of Radiator NP1 with Corrosion on the Radiator Core  

Along the Middle at the Lower End Cap Attachment O-Ring 

 
Figure 44 – Close-up of the Lower End Cap of Radiator NP1 with Corrosion 

Deposits at Interface to the Radiator Core 
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Figure 45 – The Submerged ATF Cylinder NF1 After Removal from the Radiator 

During the Cylinder Leak Test – No Bubbles 
 

 
Figure 46 – The Submerged ATF Cylinder NP1 Inside the Lower End  

Cap was Found to Leak Near Both ATF Ports 
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Figure 47 – Close-up of The Submerged ATF Cylinder NP1 Inside the  

Lower End Cap Showing the Leak Near the Right ATF Port 

 
Figure 48 – The Submerged ATF Cylinder NP1 After Cutting Away the Lower 

End Cap without Removing the Nuts Showing the Leak at Left ATF Port 
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Figure 49 – The Submerged ATF Cylinder NP1 After Cutting Away the Lower 

End Cap without Removing the Nuts Showing the Leak at Right ATF Port 
 

 
Figure 50 – The ATF Cylinder NP1 After Removing the Retaining Nuts Showing 

the Corrosion that was Present at Both ATF Ports 
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Figure 51 – The Submerged ATF Cylinder NP1 After Complete Removal from 

the Lower End Cap Showing the Leak at Left ATF Port 

 
Figure 52 – The Submerged ATF Cylinder NP1 After Complete Removal 

from the Lower End Cap Showing the Leak at Right ATF Port 
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Figure 53 – The ATF Cylinder NP1 Under the Stereo Microscope at 

Magnification 5X with Slight Pressurization Showing the Leak Point Near 
the Left ATF Port 

 

 
Figure 54 – The ATF Cylinder NP1 at 15X Showing a Fracture in the Thin-Walled 

Tube at the Disk of Left ATF Port 
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Figure 55 – The ATF Cylinder NP1 at 25X Showing a Fracture in the Thin-

Walled Tube at the Disk of Left ATF Port 

 
Figure 56 – The ATF Cylinder NP1 at 3X Showing Area of Leak at the Disk 

of Right ATF Port 



 

50 
 

  

 
Figure 57 – The ATF Cylinder NP1 at 10X Showing a Fracture in the Thin-

Walled Tube at the Disk of Right ATF Port 

 
Figure 58 – A Close-up Showing the Fracture in the ATF Cylinder NP1 at 

50X at the Disk of Right ATF Port 
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Figure 59 – Showing the Outboard Side of the ATF Port on the ATF Cylinder 

Where No Leaks were Observed 

 
Figure 60 – The ATF Cylinder NF1 at 10X Showing a Wider Weld and a 

Crack at the Disk of Left ATF Port but No Leak was Observed 
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Figure 61 – The ATF Cylinder NF1 at 30X Showing a Crack at the Disk of 

Left ATF Port but No Leak was Observed 

 
Figure 62 – The ATF Cylinder NF1 at 15X Showing a Crack at the Disk of 

Right ATF Port but No Leak was Observed 



 

53 
 

  

 
Figure 63 – The ATF Cylinder NF1 at 30X Showing a Crack at the Disk 

of Right ATF Port but No Leak was Observed 

 
Figure 64 – The ATF Cylinder SY#1, Which Did Not Leak, at 10X Showing 

No Crack at the Disk of Left ATF Port 
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Figure 65 – The ATF Cylinder SY#1, Which Did Not Leak, at 30X Showing 
No Crack at the Disk of Left ATF Port – After Cleaning with Reagent and a 

Nylon Brush 

 
Figure 66 – The ATF Cylinder SY#1, Which Did Not Leak, at 10X after 

Cleaning at the Disk of Right ATF Port 
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Figure 67 – ATF Cylinder SY#1 at 30X After Cleaning Showing a Fracture In 
the Cylinder Under the Disk of Right ATF Port, but No Leak was Observed 

 

 
Figure 68 – The ATF Cylinder SY#2 at 10X at the Disk of  

Left ATF Port, but No Leak was Observed 

Fracture 
surface 
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Figure 69 – The ATF Cylinder SY#2 at 35X Showing a Crack in the Weld at 

the Disk of Left ATF Port, but No Leak was Observed 
 

 
Figure 70 – The ATF Cylinder SY#2 at 10X at the Disk of the  

Right ATF Port, but No Leak was Observed  
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Figure 71 – The ATF Cylinder SY#2 at 30X Showing a Crack in the 

Weld at the Disk of Right ATF Port, but No Leak was Observed 

 
Figure 72 – The ATF Cylinder SY#1 was Cross-sectioned  

to View the Interior 
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Figure 73 – The ATF Cylinder SY#1 was Then Cut Longitudinally to Further 

Expose the Interior Design 


